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CMFRI carried out a major data gathering 
exercise on National Marine Fisheries 
(Census) during February - March 2016
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Mandate
Monitor and assess the marine fisheries resources of the Indian  Exclusive 
Economic Zone (EEZ) including the impact of climate and anthropogenic 
activity and develop sustainable marine fishery management plans
Basic and strategic research in  mariculture 
to enhance  production
Act as a repository of geospatial information on 
marine fishery resources and habitats
Consultancy services and human resource development 
through training, education and extension
M
an
d
at
e
1
2
3
4
Preface
CMFRI moved forward in 2015 
contributing to the growth of 
marine fisheries sector in the 
country by dove tailing many 
of its actions and activities. 
All stakeholders in the sector 
were taken into confidence 
to discuss and debate issues 
threadbare and chalk out 
action plans with time frames. 
We embarked upon another 
mammoth marine fisheries 
census of India other than 
our routine data collection, 
collation, analysis and release.
Views of stakeholders were 
sought through survey, 
prior to preparation of the 
Statement of Intent (SoI) on 
National Marine Fisheries 
Policy (NMFP) 2016. Offline 
and online questionnaires 
(84 questions under 9 broad 
categories in 9 regional 
languages) were hosted in 
the CMFRI and Department of 
Animal Husbandry, Dairying 
and Fisheries (DAHDF) 
websites. SoI prepared 
by 15 January 2015 was 
circulated and discussed in 
stakeholder meetings held at 
Mumbai, Kochi, Chennai and 
Visakhapatnam. Stakeholder 
consultations were held 
to get views of Directors/
Commissioners of the State 
Fisheries Departments (SFDs) 
of coastal states prior to 
preparation of draft policy.
Marine fish landing data of 
2015 was released on 30 April 
2016 followed by a discussion 
with the stakeholders on 
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the reasons for decline of 
oil sardine stocks grabbed 
the headlines of the leading 
malayalam daily, Mathrubhumi 
on 1 May 2016 (http://
digitalpaper.mathrubhumi.
com/795276/kochi/01-May-
2016#page/1/1). All other 
newspapers and electronic 
media gave wide coverage to 
the event which emphasised 
the need for self-regulation in 
exploitation of natural resources 
for sustainability.
We moved a step forward by 
developing online data entry 
system in marine fish landings 
estimation. GIS mapping 
protocols for all the gears 
operated and for trawling 
grounds along the Indian 
coast have been developed. 
We are trying to investigate 
the migratory route of yellow 
fin tuna in Indian Ocean using 
satellite tagging.
Study has been initiated 
utilizing CMFRI vessel Silver 
Pompano to understand 
the spatial distribution and 
seasonal migration of Karikadi 
shrimp, Parapenaeopsis 
stylifera in relation to 
hydrographic parameters. 
Ecological variations in sardine 
habitats and its impact on oil 
sardine fishery in Kerala are 
always dear to us as it is to 
the stakeholders. The fishery 
dependent and independent 
variables were critically 
evaluated to examine the 
reasons for decline in oil 
sardine fishery.
Impact of MSC certification 
on Ashtamudi short-neck 
clams was assessed using bio-
economic models post-MSC 
certification of this fishery 
last year. Marine fisheries 
census of India funded (to 
the tune of `3.83 crores) by 
the Department of Animal 
Husbandry Dairying and 
Fisheries (DADF), Ministry of 
Agriculture was completed 
ageing laboratory. Three new 
species of marine fish have 
been described viz., Arabian 
barracuda Sphyraena arabiansis 
sp. nov ., Chub mackerel 
Scomber sp. nov. , Bombayduck 
Harpadon nudus sp. nov.
Investigations on mass 
stranding of Short finned 
Pilot whale (Globicephala 
macrorhynchus) all along 
Thoothukudi coastal stretch 
of 4 to 5 km in Tamil Nadu, 
indicated echolocation 
failure due to iso-
geomagnetic signals.
Guidance on National Plan of 
Action (NPOA) for Sharks and 
Policy Guidance on cuttlefish 
fishery using Fish Aggregation 
Device were brought out. 
Marine fisheries policy briefs 
for the states of Karnataka 
and Andhra Pradesh have also 
been prepared.
Resource mapping of corals, 
fishes, microbes, plankters, 
sponges, echinoderms, 
molluscs and seaweeds 
were done in 4 Islands of 
Lakshadweep Archipelago. 
Biodiversity valuation of 
marine ecosystems of seven 
maritime states (Gujarat, 
Maharashtra, Goa, Karnataka, 
Kerala, Tamil Nadu and 
Andhra Pradesh) and one 
island ecosystem in Karwar 
were also attempted. Rapid 
Biodiversity Assessment (RBA) 
has also been conducted 
in 11 fishing villages along 
Kerala Coast.
The socio-economic 
scientists of the Institute 
attempted valuation of 
marine fisheries sector and 
worked out the economics 
of marine fishing methods in 
terms of input-output ratios, 
capital productivity, markets 
and trade.  Marine fisheries 
sector at landing centre is 
valued at `37317 crores  and 
the retail market is estimated 
as `64593 crores. 
by CMFRI. Collection of 
information was carried out 
in all the 9 maritime states 
and two union territories in 30 
days starting from 1 February 
to 1 March 2016 under the 
supervision of 220 officials 
from CMFRI.
Ageing studies using hard 
parts of yellow fin tuna, oil 
sardine, Indian mackerel, squid 
and mahi mahi initiated with 
the establishment of the fish 
The socio-economic 
scientists of the Institute 
attempted valuation of 
marine fisheries sector and 
worked out the economics 
of marine fishing methods in 
terms of input-output ratios, 
capital productivity, markets 
and trade. Marine fisheries 
sector at landing centre is 
valued at `37317 crores and 
the retail market is estimated 
as `64593 crores. In terms 
of eeconomics of marine 
fishing methods, input-output 
ratio at national level is 0.32 
and capital productivity at 
the national level across 
the sector is 0.63. Apart 
from these, the economic 
evaluation of seasonal 
fishing ban (SFB) was carried 
out. Conservation value of 
mangroves in Kerala was 
also estimated.
Biotechnologists of CMFRI 
characterized the complete 
mitogenome of Sardinella 
gibbosa. Genetic stock 
structure of Indian oil sardine 
was delineated with six 
distinct sub-population units. 
Sardines from Gulf of Oman 
showed highest genetic 
differentiation. Population 
genetic structure of Indian 
mackerel was delineated 
using mitochondrial ATPase 
and control region markers. 
Samples from Andaman 
and Nicobar Islands were 
found genetically different 
from Indian mainland 
samples, ascertaining distinct 
stock status.
Cadalmin™ADe, Antidiabetic 
extract from seaweed is the 
third nutraceutical (Indian 
Patent Appl. No. 3366/
DEL/2015) from CMFRI after 
the Green mussel extract 
(GMe) and Green algal Extract 
(GAe). This product against 
type-II diabetes was released 
by the Hon’ble Union Minister 
of Agriculture, Shri Radha 
Mohan Singh during the ICAR 
to be launched shortly are 
the freshwater ornamental 
fish feed Varsha and the 
seaweed Liquid fertilizer 
for foliar spray and mulch 
for basal application in 
paddy fields. Seaweed-
derived natural template 
inspired synthetic leads as 
potential pharmacophores 
and seaweed-derived 
hydrogels are other areas 
of investigation.
In the mariculture front, 
improved larval rearing 
protocols for silver pompano 
and cobia have been 
standardized. Hatchery 
technology for orange 
spotted grouper Epinephelus 
coioides is being perfected at 
Vishakpatanam. At Mandapam 
hatchery, 17000 cobia 
fingerlings and 90075 silver 
pompano fingerlings were 
produced and distributed 
to farmers. Trial production 
of blue swimmer crablets 
succeeded with 8-10% 
survival. Experimental farming 
was done at Vedalai village, 
Ramanathapuram District on 
a participatory mode. Mass 
production protocols have been 
standardized for promising 
species of calanoid copepod 
Acartia spinicauda, Temora 
turbinata and Pseudodiaptomus 
serricaudatus at Vizhinjam. 
Seed production of green 
mussel and remote setting of 
pediveliger larvae was one of 
the major achievements of our 
Vizhinjam Centre.
Cadalmin™ADe  the 
Antidiabetic extract from 
seaweed is the third 
nutraceutical (Indian Patent 
Appl. No. 3366/DEL/2015) 
from CMFRI after the Green 
mussel extract (GMe) and 
Green algal Extract (GAe). 
This product against type-
II diabetes was released by 
the Hon’ble Union Minister 
of Agriculture, Shri Radha 
Mohan Singh during the ICAR 
Annual Day celebrations on 
26 July 2015 at Patna, Bihar.
Annual Day celebrations on 26 
July 2015 at Patna, Bihar.
Single tube Reverse 
Transcriptase-Loop-mediated 
Isothermal Amplification 
(single tube RT-LAMP) for 
detection of β-nodavirus in 
marine fish (Indian patent 
Application No.201611003277) 
is another product from 
the Marine Biotechnology 
Division. Other products 
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Scientific criteria on exposure, 
sensitivity and adaptive 
capacity of Indian marine 
species in relation to climate 
change was developed to 
enable vulnerability assessment 
of fish stock and for long 
term prediction of fisheries 
change along Indian Coast. 
Vulnerability of fish stock was 
assessed independently for 
four zones (north-east, north-
west, south-east and south-
west) along Indian coast.
CMFRI-KVK’s initiative brought 
the Pokkali rice under organic 
brand. Satellite Pearl-spot 
(Karimeen) seed Production 
Centres have been established 
for the benefit of farmers. 
A vegetable task force 
becomes functional with the 
demonstration of precision 
farming for vegetables.
We bagged the best ICAR 
Annual Report award 2014-15, 
for the large institute category. 
CMFRI was also adjudged as 
the best NICRA implementing 
Centre 2015-16. We also won 
the ICAR Sports Southern Zone 
Overall Championship in 2015.
The open access institutional 
repository eprints@cmfri 
ranked 1st in ICAR, 3rd in India, 
41st in Asia and 324th in the 
World. DSpace@cmfri, a new 
digital archive for valuable 
rare volumes, old literature 
and for other e-resources, 
has been recently hosted in 
CMFRI intranet.
In the official language 
implementation front, CMFRI 
won the Indira Gandhi 
Rajbasha Puraskar for the 
fourth time from the Hon’ble 
President of India. 
CMFRI organized the Fifth 
International Symposium on 
Cage Aquaculture in Asia–
CAA5 on behalf of the Asian 
Fisheries Society. A total of 252 
delegates from 10 countries 
participated. An exhibition of 
cage aquaculture technology, 
products and services was 
also a part of the event.
Other major events we 
hosted were the National 
Annual Review Meeting 
of NICRA, a National 
Consultation on Seaweeds, 
sponsored by DBT, New Delhi 
and a National Scientific 
Seminar on Mariculture in 
Official language.
Dr. Vikas, presently employed 
as Subject-matter-specialist 
30 June 2016, Kochi
A. Gopalakrishnan
Director, CMFRI
(Fisheries) in CMFRI-KVK 
won the ICAR Jawaharlal 
Nehru Award for outstanding 
doctoral thesis in the area of 
Fisheries Science for his work 
on Artemia at CMFRI.
Prominent visitors to CMFRI 
were a delegation from 
Republic of Fiji and Dr. 
Johán H Williams, Specialist 
Director, Norwegian Ministry 
of Trade, Industry and 
Fisheries and President, 
North East Atlantic 
Fisheries Commission.
I visited the Institute of Marine 
Research at Bergen in Norway 
as a member of the Govt. of 
India delegation. Our scientists 
attended the Blue Planet 
Symposium at Cairns and 
Gulls Workshop at Brisbane, 
Australia.
We recruited over 100 skilled 
support staff this year and 12 
new Agricultural Research 
Service (ARS) Scientists joined 
our family.
I sincerely acknowledge the 
support of all the staff of 
CMFRI, the outgoing DG and 
incoming DG, ICAR, the new 
DDG and ADGs at the Fisheries 
Division of ICAR.
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Executive summary
CMFRI and its work remains 
relevant in the country’s marine 
fisheries scenario through 
its output from 34 in-house 
projects, 37 externally funded 
projects and 11 consultancy 
projects. This report documents 
that systematically with 
changes periodically in 
its format.
The total marine fish landings 
from the mainland of India 
during the year 2015 were 
estimated as 3.40 million tonnes 
registering a 5.3% decline 
compared to 3.59 million tonnes 
in 2014. Oil sardine, the major 
single species fishery along the 
Indian coast witnessed a drastic 
decline in its landings. The west 
coast showed a decrease of 67% 
while the east coast recorded 
27% increase in its production. 
The maximum loss was found 
in the states of Kerala, Karnataka 
and Goa with a drop of nearly 
3 lakh tonnes. The estimated 
value of marine fish landings 
during 2015 at landing centre 
level was `40000 crores, which 
at the retail level translated to 
`65000 crores. Region-wise 
estimated fish production 
showed that the northeast 
region, comprising of West 
Bengal and Odisha contributed 
7.6% to the total production. 
Southeast region consisting of 
Andhra Pradesh, Tamil Nadu and 
Puducherry contributed 31.8%. 
On the West coast, southwest 
region comprising of Kerala, 
Karnataka and Goa recorded 
29.2% of the total whereas the 
northwest region comprising of 
Maharashtra, Gujarat and Daman 
& Diu contributed 31.4%.
Marine Fisheries Census 
2016 of India was conducted 
by CMFRI this year. In 
the census, information 
about 882263 households 
belonging to 4057 marine 
fishing villages belonging 
to nine Maritime States and 
two Union Territories were 
enumerated. This mammoth 
activity was completed in 30 
days starting from 1 February 
2016 which was partially 
funded by Department of 
Animal Husbandry, Dairying 
and Fisheries (DADF), Ministry 
of Agriculture and Farmers 
Welfare, Government of India.
Further detailing of the 
capture fisheries projects 
are done under the theme, 
sustainable management of 
fishery resources. State-wise 
and resource wise fishery 
management plans and rapid 
stock assessment are also 
presented therein.
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Under Geographic Information 
System (GIS) based fisheries 
management, all fishery 
information from the gears 
operated along Indian coast 
was bought on a GIS platform. 
Markov Chain models were 
fitted using time series data on 
landings of oil sardine in Kerala, 
Karnataka and all India during 
1961 – 2015. Trophic Modelling 
of the South Kerala ecosystem 
was performed using Ecopath. 
In eco-biological investigations 
on major pelagic fishes and 
ecological modeling of the 
epipelagic habitat off Kerala and 
Lakshadweep, tuna potential 
fishing zone (PFZ) advisories 
released by the Indian National 
Centre of Ocean Information 
Services (INCOIS) were 
validated for Lakshadweep. In 
the development of a prediction 
model for recruitment success 
of major Indian marine fisheries, 
several biotic and abiotic 
factors have been considered 
reasoning out the decline of the 
sardine fishery this year. In the 
flow of matter through trophic 
levels and biogeochemical 
cycles in marine and estuarine 
ecosystem, quantitative 
description of trophic structure 
and relationship among 
different groups in the whole 
of coastal waters of Goa was 
attempted. Time series data on 
annual landings of 10 major 
resource groups pertaining to 
southwest coast of India that 
accounted for nearly 80% of 
the total landings in the region 
during 1985-2014 were used 
for modelling using Dynamic 
Factor Analysis (DFA). This is a 
dimension-reduction technique 
used to detect common 
patterns in a set of time series 
along with estimation of 
relationships between these 
series and explanatory variables 
time series. In Chlorophyll 
based Remote-sensing Assisted 
Forecasting System (ChloRIFFS), 
remote sensing variables were 
validated (Variables–Chl-a NPP, 
SST, PAR, Bloom spectra), three 
fish species were simulated for 
one grid using Individual Based 
Model and reconstructed time 
series fish catch data based on 
the passive geo-referencing 
prototype developed last year.
Broodstock of cobia and 
pompano are at Mandapam 
mainly, which also serves as 
a brood bank of these fish. At 
Karwar and Kochi, snapper 
broodstock are developed. At 
Visakhapatnam the focus is on 
grouper and Indian pompano 
(Trachinotus mookalee). 
Marine ornamentals are 
cultured at Vizhinjam, Kochi 
and Mandapam. Technical 
know-how for grow out of 
pompano and cobia, is given 
to self-help groups (SHG’s) in 
Karnataka, Goa, Kerala, Tamil 
Nadu, Andhra Pradesh and 
West Bengal. Seed production 
of Portunus pelagicus and its 
trial farming in pens is another 
activity gaining momentum 
at Mandapam. Large scale 
seed production of green 
mussel at Vizhinjam is another 
field oriented intervention 
in mariculture. In the area of 
live feed, copepods remained 
the focus at Vizhinjam and 
Karwar Centres.
All India Network Project 
(AINP) on mariculture is a 
major externally funded 
project involving six 
centres of CMFRI and State 
Agriculture Universities in 
India. Infrastructure facilities 
were created in all the centres 
and associated universities. 
Site selection, seed survey, 
improvements in broodsotck 
and larviculture technologies 
and farming of marine 
organisms in cages are the main 
objectives other than creation 
of a Centre of Excellence 
in mariculture at CMFRI, 
Mandapam.
Coral diversity, fish assemblage 
and other bio-resources 
associated with coral reefs of 
Minicoy Island of Lakshadweep, 
Grande island, Goa, Tuticorin 
Harbour and Pamban were 
investigated under the broad 
area of marine biodiversity. 
Studies on the propagation of 
soft coral Cladiella laciniosa, 
Dampia pocilloporaeformis 
were continued at Mandapam 
and Sinularia kavarattiensis at 
Mandapam and Calicut. The 
biodiversity of the Devagad 
Island was recorded through 
underwater surveys. Biodiversity 
valuation of marine ecosystems 
of seven maritime states 
viz., Gujarat, Maharashtra, 
Goa, Karnataka, Kerala, Tamil 
Nadu and Andhra Pradesh 
was attempted during the 
period. Data on coastal length, 
population, mangrove area, 
coral reef area and fish catch 
were collected and value 
of provisional services was 
estimated for the ecosystems 
along the 53 districts of 
maritime states. The values 
of other ecosystem services 
like supporting services, 
regulating services and cultural 
services were estimated using 
indirect methods.
The targeted studies conducted 
on marine habitats along both 
the coasts have brought out 
new information highlighting 
the need to restore the habitats 
and also create awareness 
on significance of healthy 
ecosystems. An investigation 
on the reasons for decline in 
sardine catch along Kerala coast 
indicated the role of fishery 
dependent and independent 
factors, which attracted media 
attention to the extent of 
becoming the headlines of the 
Malayalam daily, Mathrubhumi. 
There are also several other 
aspects studied to evaluate 
the ecosystem processes of 
critical marine habitats and 
development of protocols for 
their restoration.
In the area of fish genetics 
and genomics, complete 
mitogenome of goldstripe 
sardine, Sardinella gibbosa 
has been characterized 
which is useful in resolving 
taxonomic ambiguities within 
Sardinella genus by comparing 
polymorphisms in mitochondrial 
genes between different species. 
Population genetic structure 
of Indian mackerel, Rastrelliger 
kanagurta and genetic stock 
structure of Metapenaeus 
dobsoni using mitochondrial 
genes were delineated. Forensic 
identification of stranded whale 
samples up to sub-species and 
Mobula rays using molecular 
markers done. Phylogenetics of 
the ponyfishes from southeast 
and southwest coast of India 
was studied. Taxonomic 
ambiguity of a few species viz., 
Nuchequula gerreoides (earlier 
Leiognathus brevirostris), Gazza 
rhombea (a species closely 
resembling Gazza achlamys) 
and Equulites absconditus 
(Leiognathus berbis) were 
resolved. Molecular Cloning 
of myostatin gene of Etroplus 
maculatus and Etroplus 
suratensis useful to study the 
role of this gene in E. suratensis 
and to device an approach 
for enhancing the growth of 
this slow growing high value 
fish was initiated. Genetic 
stock structure analysis of 
Lutjanus argentimaculatus and 
Eleutheronema tetradactylum 
from Indian waters was 
attempted using mitochondrial 
DNA (ATPase 6/8 and Cyt 
b genes) and microsatellite 
markers. Genetic differentiation 
between samples collected from 
different geographic locations 
around India for both the species 
was low and insignificant 
using the two sets of genes 
indicating panmixia. Lutjanus 
argentimaculatus in Indian seas 
is a gonochoristic species while 
Eleutheronema tetradactylum is 
a protandrous hermaphrodite.
In the area of bivalve tissue 
culture, a protocol for the 
induction of in-vitro nacre 
formation from the mantle 
tissue of black-lip pearl oyster 
Pinctada margaritifera and the 
green mussel Perna viridis was 
standardized. A stock of live  
P. margaritifera was brought 
from Andamans for this purpose 
and reared at Kovalam Field 
Laboratory. Induction of in-vitro 
nacre layer formation from the 
mantle tissue of P. margaritifera, 
P. fucata and P. viridis in 
a cost effective medium 
was demonstrated.
In stem cell culture, fish 
embryonic stem (ES) cell 
cultures were derived from 
blastomeres isolated from 128 
– 256 cell stage embryos of 
Amphiprion ocellaris, Premnas 
biaculeatus and Amphiprion 
sebae. Primary cultures were 
initiated from different tissues 
viz., fin, gill, caudal peduncle, 
brain, heart, liver and spleen 
of Cromileptes altivelis for the 
purpose of deriving induced 
pluripotent stem cells (iPSCs).
In fish nutrition, through an 
indoor trial, 40% protein in feed 
was found to be optimum level 
for pompano cultured in low 
saline water. In cobia, even 
though, pellet feed results in 
the best feed conversion ratio 
(FCR), co-feeding pellets with 
low value fish resulted in better 
growth. In lobsters, a moist 
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feed is compared with pelleted 
diets. Ornamental fish feed 
‘Varsha’ is being scaled up for 
commercialization. In a farm 
trial, the CMFRI feed with long 
pepper resulted in significantly 
high fry production in platy. 
Similarly, in Etroplus suratensis 
also, CMFRI feed evaluated and 
optimized indoor registered the 
best growth in a pond trial.
Transcriptomic response of the 
oyster Crassostrea madrasensis 
gut to environmental stressors 
were evaluated by suppression 
subtractive hybridization (SSH) 
to identify and isolate the 
arrays of genes differentially 
expressed in the gut of wild 
Crassostrea madrasensis as 
compared to those cultured 
in clean water and fed solely 
on mixed culture of Isochrysis 
and Nanochlropsis. Pteria 
brevialata spat was successfully 
reared for the first time at 
Tuticorin. Synthesis of silver 
nanoparticles using the 
microalga Isochrysis galbana 
is another novel area of work 
with potential application not 
only in pharmacology, but also 
in microalgal culture.
While profiling for nutritional 
composition, Chicoreus 
ramosus (a mollusc), deep 
sea mud shrimp, Solonocera 
hextii and shovel nosed lobster, 
Thenus unimaculatus showed 
excellent nutritional content 
qualifying as health foods. Fatty 
acid profile of Indian oil sardine 
was superior to Oman sardine 
available in the local markets.
Investigations in fish health 
management, examined 
parasitic infestations in food 
fish and ornamental fish. Of 
note are microsporidian and 
myxosporean infections. 
Taxonomic studies of the 
acanthocephalan parasite 
Tenuiproboscis lead to the 
description of a new species 
Tenuiproboscis keralensis.
Bacterial infection in the 
recirculating aquaculture 
system in Karwar was 
confirmed as Vibrio 
alginolyticus. High incidence 
of carcinonemertean worms in 
wild caught ovigerous female 
lobsters was recorded along the 
north Tamil Nadu coast.
A diagnostic tool, single 
tube Reverse Transcription–
Loop-mediated Isothermal 
Amplification (single tube 
RT-LAMP) kit named 
“β-Nodadetect” for the 
detection of betanodavirus in 
infected fish was developed. 
The kit is highly specific and 
sensitive and can detect even a 
single copy of virus in less than 
one hour without sophisticated 
equipments like a thermal 
cycler or a trans UV illuminator 
as in other PCR based molecular 
diagnostic approaches.
Under the National 
Surveillance Programme for 
Aquatic Animal Diseases 
(NSPAAD), regular screening 
of wild and farmed bivalves 
for OIE listed pathogens were 
carried out using level I, II & III 
methods as suggested by OIE. 
Screening of farmed bivalves 
(Crassostrea madrasensis and 
Perna viridis) was carried out in 
selected districts of Ernakulam, 
Malappuram, Calicut, Kannur 
and Kasaragod in Kerala. 
Wild populations of the short 
necked clam Paphia malabarica 
were infected with the OIE 
listed pathogen Perkinsus 
olsenii and first report of mass 
mortalities caused by P. olseni 
in farmed P. viridis was also 
from CMFRI.
As an output of marine 
bioprospecting research, CMFRI 
commercialized the antidiabetic 
nutraceutical from seaweeds 
CadalminTM Antidiabetic extract 
(CadalminTM ADe) through a 
memorandum of understanding 
which was signed at Kochi with 
M/s. Celestial Biolabs Limited, 
Hyderabad. This was after its 
official release by the Hon’ble 
Union Minister of Agriculture 
and Farmers Welfare at Patna 
on the occasion of ICAR 
Foundation Day.
Further, antagonistic 
Streptomyces spp. was isolated 
from marine and mangrove 
sediment samples collected 
off Cochin. A total of 234 
bacterial strains were isolated 
from 7 seaweed species. The 
strains having consistent 
antimicrobial activity were 
chosen for further studies. 
Substituted aryl meroterpenoids 
are being identified, isolated, 
characterized and purified 
from red seaweed Hypnea 
musciformis as potential 
antioxidants. Pharmacological 
potential of the solvent extract 
of bivalve clams, Villorita 
cyprinoides and Paphia 
malabarica were evaluated 
using various in vitro systems.
Under the National Initiative for 
Climate Resilient Agriculture 
(NICRA) project on climate 
change and its impact on 
marine fisheries, while 
studying the effects of climatic 
parameters on phenology of 
various marine fishes along 
Veraval coast, trend analysis 
of past 40 years of sea surface 
temperature (SST) data showed 
an increase of 1.16°C from 
1975 to 2015. Scientific criteria 
on exposure, sensitivity and 
adaptive capacity of Indian 
species in relation to climate 
change were developed 
to enable the vulnerability 
assessment of fish stock and for 
long term prediction of fisheries 
change along Indian Coast 
using 40 year’s data on fishery 
biology and environmental 
parameters. Impact levels were 
classified as low, medium and 
high and assessment could be 
done independently for four 
zones (NE, NW, SE and SW) 
along Indian coast.
The value of Indian marine 
fisheries at the landing centre 
level and retail level was 
estimated comprehensively 
as in the preceding year along 
with economic performance 
and supply chain management 
indicators. Economic 
performance of marine fishing 
methods, investment and 
profitability was also assessed. 
In the research project 
Global Understanding and 
Learning for Local Solutions: 
Reducing vulnerability of 
marine-dependent coastal 
communities (GULLS), Coastal 
Vulnerability Index (composite 
of sensitivity index, exposure 
index, and the adaptive capacity 
index) was calculated for the 
identified marine hotspots of 
India, viz, Elamkunnapuzha 
and Poonthura/ Beemapally 
panchayats. Using Life Cycle 
Assessment (LCA) as a tool, 
greenhouse gas emissions 
between fishing sectors across 
the value chain was assessed. 
The results indicate highest 
emissions from mechanized 
sector which was minimal 
while compared with developed 
countries. The study suggested 
incentive based approaches 
for minimal carbon emissions 
in fishing leading to a blue 
carbon economy.
Through a co-Learning 
action research for capacity 
development for ecosystem 
based responsible fisheries 
management in India, Kadal 
Anubhavangal , was mooted 
as a platform to share and 
document experiences of 
various stakeholders in the 
marine fishery sector. In 
an Economic evaluation of 
seasonal fishing ban (SFB) it was 
shown that there are improved 
ecological and economic 
benefits of the SFB in terms 
of fish catch, fisher income, 
biodiversity, respite to the 
sea floor and reduced carbon 
emissions. These benefits 
outweigh the costs of the ban. 
In the gender mainstreaming 
segment of marine fisheries, 
participatory learning and 
action (PLA) programmes were 
undertaken in several locations 
in India and documented. 
The level of performance and 
empowerment index of 400 
SHGs was assessed based 
on the data collected. In 
`Theeramythri’ project funded 
by Society for Assistance 
to Fisherwomen (SAF), 
Department of Fisheries, Kerala 
assessment of empowerment 
in the SAF activity groups 
was carried out across 400 
fisherwomen along the five 
indicators of social, legal, 
economic, political and 
psychological levels. The study 
established the pivotal role SAF 
plays in achieving the goals 
of empowering fisherwomen 
and developing sustainable 
and commercially viable 
business models. Similarly, 
`Theeranaipunya’ was another 
initiative to equip the young 
generation of the fisher folk 
especially young girls in getting 
trained to new avenues in 
fisheries and other enterprises 
for a prospective career.
Agricultural Technology 
Information Centre (ATIC) 
provided technology advisory 
services to fishermen/farmers 
and other stakeholders visiting 
the institute. 
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Major achievements
 Stakeholder consultations for 
preparation of robust national 
marine fisheries policy in India
 Conducted the Marine fisheries 
census 2016 of India 
 Real-time online data 
acquisition systems for marine 
fish landings in India initiated
 Marine fisheries policy briefs 
of Karnataka and Andhra 
Pradesh drafted
 Release and commercialization 
of an CadalminTM Anti-Diabetic 
extract (Ade) from seaweeds 
for type –II diabetes
 Three new finfish species 
described 
 Large scale production and 
remote setting of green 
mussel seed
 Delineated the scientific 
reasons for decline of oil 
sardines in Kerala
 Development of scientific 
criteria for exposure, sensitivity 
and adaptive capacity of Indian 
marine fish species in relation 
to climate change for long 
term prediction of changes in 
marine fisheries 
 Mass production protocols 
for promising species of 
three calanoid copepods 
Acaria spinicauda, 
Temora turbinate and 
Pseudodiaptomus serricaudatus
 CMFRI bagged the Indira 
Gandhi Rajbhasha Puraskar for 
the fourth time and the best 
Annual Report award for the 
second time
 CMFRI hosted the 5th 
International Symposium 
on Cage Aquaculture in Asia 
(CAA5) on behalf of Asian 
Fisheries Society
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7.22
Gujarat
0.81
Daman & Diu
0.69
Goa 4.43
Karnataka
4.82
Kerala
2.65
Maharashtra
7.09
Tamil Nadu
2.95
Andhra Pradesh
1.41
Odisha
1.19
West Bengal
0.79
Puducherry
Fishery resource monitoring
Marine fish landings, by state, 2015 (in lakh tonnes)
Fish harvests
Research Project: FISHCMFRISIL201200100001
Resource-wise and gear-
wise estimates of marine fish 
landings and gear-wise fishing 
effort were made for the year 
2015 using data collected based 
on the stratified multistage 
random sampling design for 
different fishing zones in all the 
maritime states of the main land 
of India namely West Bengal, 
Odisha, Andhra Pradesh, Tamil 
Nadu, Kerala, Karnataka, Goa, 
Maharashtra, Gujarat and union 
territories of Puducherry and 
Daman & Diu. These estimates 
were made for monitoring 
7.22
Gujarat
0.81
Daman & Diu
0.69
Goa 4.43
Karnataka
4.82
Kerala
2.65
Maharashtra
7.09
Tamil Nadu
2.95
Andhra Pradesh
1.41
Odisha
1.19
West Bengal
0.79
Puducherry
Landings in  lakh tonnes
Region wise landings
46%   West Bengal
54%   Odisha
27%  Andhra Pradesh
7% Puducherry
66%  Tamilnadu
25%  Maharashtra
8% Daman&Diu
67% Gujarat
7% Goa
44%  Karnataka
49%  Kerala
and assessing the exploited 
marine fishery resources of the 
country. Individual species-
wise estimates were also 
made and updated the species 
level database containing 
information from 2007 onwards.
As per the estimates made from 
the sample survey design, the 
total marine fish landings from 
the main land of India for the 
year 2015 is 3.40 million tonnes 
registering a decline of about 0.19 
million tonnes (5.3%) compared 
to 3.59 million tonnes in 2014. 
The decline is mainly due to 
reduced landings in Kerala by 
0.93 lakh tonnes, Goa by 0.85 lakh 
tonnes, Maharashtra by 0.8 lakh 
tonnes, Andhra Pradesh by 0.47 
lakh tonnes and Karnataka by 
0.32 lakh tonnes. In contrast, the 
scenario was different in Tamil 
Nadu, West Bengal, Daman and 
Diu where increase in landings 
were observed by 0.44, 0.42, 0.35 
lakh tonnes respectively. Marginal 
increase in landings were 
noticed in Puducherry, Gujarat 
and Odisha. Compared to the 
landings in 2014 the maximum 
percentage loss was for Goa 
(55.3%) followed by Maharashtra 
(23.1%) and maximum gain 
was for Daman & Diu (76.3%) 
followed by West Bengal (55.0%).
Of the nine maritime states and 
two union territories, Gujarat 
topped in landings with 7.22 lakh 
tonnes (21.2% share of the total), 
followed by Tamil Nadu with 7.09 
lakh tonnes (20.9%) and Kerala 
with 4.82 lakh tonnes (14.2%).
Compared to 2014, there is 
17% reduction in landings in 
the southwest region whereas 
21% increase was noted in the 
northeast region.
In 2015, there is drastic reduction 
in the oil sardine landings, the 
single largest contributor towards 
the total marine fish landings, 
which declined from 5.45 lakh 
tonnes in 2014 to 2.67 lakh tones.
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lakh tonnes, ribbonfishes 0.32 
lakh tonnes, silverbellies 0.27 
lakh tonnes and soles 0.09 lakh 
tonnes. Increased landings were 
observed in perches by 0.83 lakh 
tonnes, lesser sardines 0.49 lakh 
tonnes, scads 0.25 lakh tonnes, 
cuttlefish 0.23 lakh tonnes and 
lizard fishes 0.23 lakh tonnes.
Over the years, the pelagic 
resources had been the major 
contributor in Indian Fishery. It 
has maintained the same status 
in 2015 accounting 53% of the 
total landings. This was followed 
by demersal (28%), crustacean 
(12%) and molluscs (7%).
The three sectors namely 
mechanized, motorized and 
non-motorized contributed 
75%, 22% and 3% respectively 
to the total landings. Among 
these sectors mechanized and Percentage contribution of the three sectors in landings for different maritime states.
22%75% 3%
Mechanised Motorised Non-motorised
Contribution by different sectors
Major resources landed (lakh t) and the maximum contributing states
Mollusc, 7%
Crustacean, 12%
Demersal, 28%
Pelagic, 53%
The southwest region 
comprising the states of Kerala, 
Karnataka and Goa where 
oil sardine was abundant, 
experienced a major decline 
resulting in the overall reduction 
of oil sardine landings in the 
country. Other resources 
shown decline in landings are 
non-penaeid shrimp by 0.34 
Oil sardine
Lesser sardine
Indian mackerel
Cephalopods
Penaeid prawns 
Ribbon fishes
Threadfin breams
Croakers
Non-penaeid prawns
Scads
Estimated Marine Fish Landings (tonnes) in India 2015
Pelagic finfish Demersal finfish
Clupeids  Elasmobranchs
Wolf herring 16922 Sharks 23595
Oil sardine 265667 Skates 2004
Other sardines 256016 Rays 26835
Hilsa shad 20659 Eels 11193
Other shads 19446 Catfishes 83354
Other clupeids 63644 Lizard fishes 77838
Anchovies  Perches
Coilia 26825 Rock cods 43146
Setipinna 5446 Snappers 9860
Stolephorus 63382 Pig-face breams 18761
Thryssa 50634 Threadfin breams 162764
Bombayduck 110417 Goatfishes 30470
Half beaks & full beaks 5204 Threadfins 11030
Flying fishes 4402 Croakers 155383
Ribbon fishes 177259 Silverbellies 97663
Carangids  Big-jawed jumper 7062
Horse mackerel 36510 Other perches 95199
Scads 112131 Pomfrets
Leather-jackets 16181 Black pomfret 13668
Other carangids 77707 Silver pomfret 23819
Mackerels  Chinese pomfret 3317
Indian mackerel 237801 Flat fishes
Other mackerels 475 Halibut 2559
Seer fishes  Flounders 87
Scomberomorus commerson 39362 Soles 41535
Scomberomorus guttatus 16276 Crustaceans
Acanthocybium spp. 466 Penaeid shrimp 199195
Tunnies  Non-penaeid shrimp 149101
Euthynnus affinis 35858 Lobsters 2003
Auxis spp. 8176 Crabs 47464
Katsuwonus pelamis 8302 Stomatopods 25694
Thunnus tonggol 9207 Molluscs 
Thunnus albacares 15554 Mussels, oysters and clams 92513*
Other tunnies 1373 Other bivalves  5627
Bill fishes 12033 Gastropods 2244
Barracudas 30065 Cephalopods
Mullets 7954 Squids 94222
Unicorn cod 256 Cuttlefish 107846
Others  Octopus 11409
Seaweeds 18650* Miscellaneous 67214
 Total 3515934
*The estimates are based on an alternate method and are excluded from the comparisons 
made. The comparisons are based on 3404771 tonnes (3515934-111163=3404771)
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and 4 phyla. Among the 
maritime states, Kerala had 
landings of maximum number 
of species, followed by Tamil 
Nadu and Maharastra. Even 
though Gujarat had maximum 
landings in 2015 the number 
of species landed along this 
coast is just half of that in 
Kerala. The number of species 
landed in Kerala increased by 70 
compared to that in 2014.
The National Marine 
Fisheries Census – 2016 
(DADF Funded)
The Marine Fisheries Census 
was conducted in all the 
maritime states and Union 
Territories of Puducherry and 
Daman & Diu for a duration 
of 30 days starting from 1st 
All India 
Marine Fisheries
C e n s u s  2 01 6
1st  February – 1st March 
Your wholehearted co-operation is
solicited for the success of this venture.
ICAR - Central Marine Fisheries Research Institute
(Indian Council of Agricultural Research)
Cochin
Department. of Animal Husbandry, Dairying & Fisheries
(Ministry of Agriculture & Farmers Welfare)
Govt. of India, New Delhi
motorized sectors had setbacks 
in landings to the tune of more 
than one lakh tonnes, whereas 
the non-motorized sector 
recorded slight increase in 
landings by about 24,222 t.  
In the mechanized sector, 
the major contribution was 
by multi-day trawlers (56.1%), 
followed by single day trawlers 
(16.6%) and dolnetters (9.8%).
In motorized sector, 46.6% was 
contributed by gillnetters and 
35.1% by ringseiners.
The catch rates, both per trip 
and per hour of operation, 
were high for mechanized 
ringseines (2498 Kg/trip and 
854 Kg/hour) mechanized 
purseines (2167 Kg/trip & 
314 Kg/hour) and motorized 
ringseines (901 Kg/trip and 328 
Kg/hour). Compared to 2014, 
both the catch rates are high 
for mechanized ringseines 
whereas there is marginal 
increase in catch per trip and 
slight reduction in catch per 
hour for the other two gears. In 
the case of multi-day trawlnets 
though the per trip catch 
was as high as 2922 Kg the 
catch rate in terms of hours of 
operation was just 43 Kg/hour 
and for single day trawlers the 
per trip catch was only 696 Kg 
whereas catch rate in terms of 
hours was 75 Kg/hour.
Species diversity
Along the Indian coast, 735 
marine species were landed in 
2015, belonging to 327 genus, 
154 family, 41 order, 9 class  
Number of species
To ensure maximum reliability 
and validity, supervision of 
data collection was done 
at various levels. Scientist-
in-charges of Regional/
Research/Field centers did 
the regional level supervision; 
district level supervision was 
carried out by scientists and 
field level supervision by 
technical officers. In the census 
information about 8, 82,263  
households along to 4057 
marine fishing villages 
belonging to nine maritime 
states & two Union Territories 
were enumerated.
Software development
Online Marine Fish Catch 
Survey and Analysis
A web based computer 
software for online data entry 
of, marine fish landings data 
from landings centres/fisheries 
harbour is nearing completion. 
The application has four 
sections namely (i) online 
data entry using tablets (ii) 
Utilities for scrutiny of data (iii) 
Analysis and estimation and 
(iv) Report generation. 
Online Response Survey
An online opinion survey 
tool was developed by the 
institute and hosted in its 
website to record the response 
of stakeholders towards 
developing the basic frame for 
formulation of National Marine 
Fisheries Policy. The institute 
recorded opinions of various Online Marine Fish Catch Survey and Analysis Software
February, 2016 . Information 
on fishermen population, their 
socio- economic condition, 
educational and occupational 
profile, ownership of fishing 
crafts and gears, migration 
to other states, use of fishing 
and life-saving equipments 
and other demographic 
features were collected from 
marine fishing villages. This 
exercise was partially funded 
by, the Department of Animal 
Husbandry, Dairying and 
Fisheries (DADF), Ministry of 
Agriculture and Farmers Welfare, 
Government of India.
Schedules for the census were 
developed after a series of 
workshops and brainstorming 
sessions and were approved 
by the technical monitoring 
committee set up by DADF. 
Three types of schedules were 
used in the census. Schedule-I 
for collection of information at 
the household level, Schedule–
II was for infra structure 
facilities available in the marine 
fishing villages and Schedule 
– III was for fishing crafts and 
their details.
Prior to the actual census 
operation, a pre-census survey 
was conducted during 12 to 17 
October, 2015 for validation of 
list of marine fishing villages 
and fish landing centres. 
Enumerators were given hands 
on training few days prior to 
the census operation at various 
locations along the entire 
coastline. Sufficient publicity 
in print and visual media was 
given about the marine fisheries 
census. Posters and handouts 
in regional languages were 
prepared and distributed in the 
marine fishing villages to create 
awareness among fisher-folk for 
extending full cooperation.
Director of the Institute co-
ordinated the census with 
firm assistance from Fishery 
Resources Assessment Division. 
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related to research publications 
and programme participation of 
CMFRI staff to store in a database.
Activity Report 
Management 
Information System
Activity Report Management 
Information System (ARMIS) 
is a web based application 
developed as a part of the 
project [Performance appraisal 
of Theeramythri Initiatives in 
Kerala – Benefit monitoring 
assessment and visioning for 
future] for online reporting and 
monitoring of activities of the 
SAF (Society for Assistance to 
Fisherwomen) by the mission 
coordinators working in various 
district levels.
Assessment of the 
deep sea fishery 
resources of the 
continental slope of 
the Indian EEZ
Alepocephalids commonly 
known as slick heads are 
a group of deep-sea fishes 
with high oil content. Four 
species were recorded in the 
deep sea trawling exploratory 
surveys conducted on board 
FORV Sagar Sampada. While 
species such as Talismania 
longifilis, Rouleina attrita 
and Narcetes lloydi were 
available only at around 1000 
m depths, Alepocephalus 
bicolor was caught from the 
500m depth zone. A. bicolor 
is occasionally landed as 
stakeholders through a set of 
84 main questions hosted in 
the websites. This tool had 
adequate cyber security to 
ensure protection against 
spam generation and hackers.
Truss Network 
data analysis
Developed a web based 
application for truss network 
morphometric data analysis for 
fish stock identification based 
on sheared principal component 
analysis, an improved version 
of analysis robust to size of 
samples. The software reads 
data from excel format and gives 
graphic plots and results for 
different stages of the analysis.
Annual Report Information 
Submission System
A web based online institutional 
repository to store/upload/self-
archive necessary information 
Narcetes lloydi
Alepocephalus bicolor
Freshly captured Harpadon nudus sp. nov.
N–69° 23’E (Northeastern Arabian 
Sea), Harpadon nudus sp.nov. 
was described. Morphometric 
and DNA tools were used in the 
study. With a prominent trilobed 
caudal fin and a wide mouth with 
strong villiform canine teeth it is 
distinguished from its congeners 
by the following combination of 
characters: slender, completely 
scaleless body with very short 
pectoral (8.6–13.8 % SL) and 
pelvic (16.4–21.6 % SL) fins, large 
eyes (9.1-15.1% HL) and single pair 
of nares with flap, situated close 
to tip of a narrow and pointed 
snout.
by-catch in shrimp trawlers 
operating in deeper waters 
but more often discarded 
at sea itself due to its soft 
flesh having high oil content 
and lack of avenues for 
oil extraction as is done 
for squalene rich deep-
sea sharks.
A new species of Harpadon 
(Lesueur 1825) captured at  
370 m depth from the 
continental slope area 19° 53’ 
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Fisheries and  
ecosystem modeling
GIS based fisheries management
Research Project: FISHCMFRISIL201200900009 
Protocols for all the 
gears operated along 
Indian coast
Protocols for all the gears 
operated along Indian coast 
except for dolnet were 
completed by the year 2014-
2015. During this year, protocols 
for the resource mapping 
of dolnet fishery resources 
was also completed, thus 
completing the objective of 
bringing all fishery information 
from the gears operated along 
Indian coast in GIS platform.
Protocols for dolnets
Dolnet catch and effort data 
off Mumbai coast, which 
was collected with its Global 
Positioning System (GPS) 
coordinates, were subjected to 
biological and spatial analysis to 
derive protocols for the resource 
mapping from the gear. Area 
of operation of dolnetters were 
identified and mapped in GIS 
format with the help of GPS 
coordinates collected along 
with catch data. Month-wise 
maps of species composition 
and juvenile composition of 
fishery resources were prepared. 
Temporal/month-wise changes 
in the composition of catch 
in terms of their juveniles 
percentage were prepared to 
get an overall picture of juvenile 
catch in the dolnet.
The analysis of data showed 
that during the month of April 
highest percentage of juveniles 
were observed. Catch and 
effort data for each month 
was individually analysed to 
understand the catch rate, 
species composition and 
juvenile composition. An 
illustration of the analysis of the 
dolnet fishery for the month 
April, during which highest 
percentage of juveniles was 
observed, is presented as the 
example of species level analysis.
It was found during April, in 
three major species, Pampus 
argenteus, Trichurus lepturus and 
Tenualosa toil, 100% of the catch 
were constituted by juveniles. In 
bombayduck juvenile percentage 
during the month was around 
89%. Similar information can be 
derived for all the months for 
which data is available. Fishing ground of dolnet fishery off Maharashtra waters in 2014 with monthly catch and 
juvenile percentage
In earlier years, studies were 
carried out on trawl, gillnet, 
purse seine, ring seine, 
hook and line etc., which 
have a spatial variations in 
operations and to derive 
conclusions on resource 
distribution and abundance 
from these gears, GIS format 
was demonstrated as a 
highly reliable tool. With the 
protocols prepared for fixed 
gears demonstrated that GIS 
based studies can reveal the 
seasons of high incidence 
of juveniles and spawners, 
which in turn provides 
illustrative testimony for 
taking decisions helping in 
sustainable fisheries.
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Application of GIS in 
understanding the 
importance of non-
commercial species 
in trophic structure 
of ecosystem.
India has a database on the 
commercial fish landing 
by different gears but 
lacks information on the 
non-commercial species 
contributing to the trophic 
structure of the ecosystem. 
To strengthen the database 
for ecosystem based marine 
fisheries management 
(EBMFM), GIS based spatial 
distribution and abundance 
mapping of all resources 
caught by trawlers from 
commercial fishing grounds 
was carried out using GPS 
coded onboard trawl catch 
and bycatch. One hundred 
and five species of true crabs 
belonging to 18 families were 
collected from Karnataka 
coast. Portunidae and 
Xanthidae were the biggest 
families with 19 and 17 
species respectively.
Distribution and 
abundance of crab
C.hoplites was caught from 
hauls taken from bottom and 
near bottom at 10 m to 150 
m depth zones, showing high 
trophic significance in benthic 
ecosystem. Average annual catch 
rate of the species was about 0.41 
kg/hour and estimated catch of 
the species by trawlers operated 
from Mangalore fisheries harbour 
is about 2,800 t and almost all 
catch is discarded. It was found 
that 18 out of 21 associated fauna 
Application of GIS in understanding the distribution and abundance of 
non-commercial crab, C. hoplites 
Catch and juvenile composition of dolnet catches of Maharashtra 
for the month of April, in which highest juvenile percentage was 
observed.
studied, had crab remains in 
their gut. The impact of fishing 
on associated and dependent 
species which are often removed 
from ecosystem as bycatch has 
been rarely documented, which 
often leaves impacts unknown or 
only partly understood.
GIS based bottom 
trawling ground 
mapping off Karnataka
Multiday trawlers from 
Mangalore, generally operated 
from 10 m to 150 m depth 
covered off Malabar and 
Konkan coast, an estimated 
area of 40,666 sq.km. GIS based 
mapping of operation showed 
that during the period, only 75%  
of the area was trawled. The 
rest of the area was reported as 
unsuitable for trawling by all the 
trawler operators. Unsuitable 
features of the sea bottom 
with reef and rock prevent 
trawling in about 10,455 sq.km 
area within the fishing ground 
polygon. To understand the 
reasons of avoidance of the 
25% area within the operational 
area within the fishing 
ground, a request was made 
to Geological Survey of India 
(GSI) to investigate the bottom 
features of these grounds 
from which fishing operational 
details was not available. The 
remotely operated vehicle 
(ROV) recording from Research 
Vessel “R.V. Rathnakar” operated 
by GSI, Marine Wing showed 
that, areas which were avoided 
by bottom trawling vessels 
are having heaps of broken 
rocks and reef like structures, 
where bottom trawling was 
not possible. It was found that 
these patches are harbouring 
Depth-wise distribution of brachyuran crabs from trawl fishing grounds
S.No. Species/depth zone 10-30m 30-100 >100
1 Calappa gallus X X
2 Calappa granulata X
3 Calappa lophos X X X
4 Charybdis feriatus X X X
5 Charybdis lucifera X X
6 Charybdis hoplites X X X
7 Charybdis riversandersoni X X
8 Cryptopodia angulata X X
9 Charybdis smithii X X
10 Cryptopodia angulata X
11 Doclea hybrida X X
12 Doclea ovis X X X
13 Etisus leavimanus X X
14 Leucosia anatum X
15 Myra fugax X
16 Podophthalmus vigil X X
17 Portunus gracilimanus X
18 Portunus sanguinolentus X X
19 Portunus pelagicus X X
20 Thalamita crenata X X
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naturally protected areas also 
brought under exploitation, 
which may impact the 
resilience of the ecosystem and 
sustainability of fisheries from 
these fishing grounds.
Markov Chain Models 
for Oil sardine fishery
Research Project: 
FISHCMFRISIL201200100001
First order univariate Markov 
Chain models were fitted using 
time series data on landings of 
oil sardine in Kerala, Karnataka 
and all India during 1961 – 2015. 
The data were categorized into 
eight process states to represent 
the data into a Markov Chain 
Process set up and limiting 
probabilities were worked out 
for each process states. These 
limiting probabilities indicate 
the extent of tendency of the 
process to stabilize at different 
states in the long run. For 
Kerala, the fitted model depicted 
Mapping of fishing ground using the operational data collected from commercial trawlers 
during 2007-2009. Arrow indicates the area studied for bottom characteristics using ROV.
Oil sardine landing in Kerala and the limiting probabilities for different process states
wide variety of fish fauna and 
protects considerable quantity 
of juvenile fishes. It is assumed 
that these areas are serving as 
natural marine protected area 
within the fishing ground and 
probably these kind of natural 
protected areas within the 
trawling ecosystem of Indian 
waters may be the major reason 
for high resilience of such 
ecosystems along Indian coast. 
With recent developments in 
fishing, like pelagic trawling, 
bull trawling, light fishing etc., 
it is found that some of these 
State Range (x 1000) Limiting  Probability
State -1 0 50 0.129
State -2 50 100 0.194
State -3 100 150 0.243
State -4 150 200 0.164
State -5 200 250 0.187
State -6 250 300 0.050
State -7 300 350 0.017
State -8 350 400 0.017
Research Project: EF-
14/Belmont Froum 
through MoES
Trophic Modelling of the 
South Kerala ecosystem was 
performed using Ecopath. South 
Kerala hotspot was identified 
which include Zone K1-K6 
(Thiruvananthapuram, Kollam, 
Alappuzha and Ernakulam). 
Habitat area calculated for South 
Kerala hotspot was 18059 Km2.
Data Collection for trophic 
modeling: a) 26 groups 
identified b) collected and 
processed “Catch” data for the 
years 2010-14 c) components–
production biomass ratio, 
consumption biomass ratio, bio 
mass, diet composition.
Model mass balanced. The total 
system throughout: 18799.779 
t/km2/year (represents the size 
of the entire system in terms 
of flow).Gross efficiency of the 
landings of 1.0 to 1.5 lakh tonnes 
as the most probable stabilizing 
range with limiting probability 
0.243, leading to the conclusion 
that the threshold level for the 
harvest of oil sardine for Kerala is 
1.0 to 1.5 lakh tonnes. Similarly, 
for Karnataka it is 0.4 to 0.6 lakh 
tonnes and for all India it is 
between 2.0 and 3.0 lakh tonnes.
Higher order Markov 
Chain model
Developed a prediction 
model based on higher order 
multivariate Markov Chain 
stochastic process that use 
categorical data. The model 
was applied to oil sardine 
fishery in Kerala using time 
series data on annual landings 
of oil sardine in Kerala from 
1961 to 2015 and average sea 
surface temperature (SST) 
along the Kerala coast for the 
same duration. Time series 
data on catch and SST were 
Process state
Range for oil sardine 
Landings (lakh 
tonnes)
Range for average SST 
(degree C) Model parameters
1 0.0–0.5 27.50–27.75 • Number of variables 2
• Order of the model (lag) 6
• Number of states 8
• Order of transition probability matrices 8 x 8
• Number of transition probability matrices 24
• Number of lambda values for each model 12
• Number of independent models 2
2 0.5–1.0 27.75–28.00
3 1.0–1.5 28.00–28.25
4 1.5–2.0 28.25–28.50
5 2.0–2.5 28.50–28.75
6 2.5–3.0 28.75–29.00
7 3.0–3.5 29.00–29.25
8 3.5–4.0 29.25–29.50
Model:
first converted in to categorical 
data by defining eight states 
(shown in table ) for each of the 
series and order of the model 
was taken as six to account 
for lagged effects of SST on 
landings. Using the converted 
multivariate categorical data, 24 
different transition probability 
matrices were estimated 
and the other parameters of 
the prediction model were 
estimated by optimization 
through linear programming 
and genetic algorithm available 
as tools SOLVER in MS excel 
and GA in Matlab. Suitability of 
the model was examined by 
predicting the status for the 
existing data and the model 
was found to have 60 percent 
accuracy in predicting the 
status of landings categorically.
Trophic Modelling 
of the South 
Kerala ecosystem
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fishery: 0.00236 (close to that 
of the Berring ecosystem).The 
ecosystem system omnivory 
index of 0.431 indicates the 
complex feeding interactions 
in the ecosystem. Ecosim 
simulations with different sea 
surface temperature (SST) 
scenarios are in process.
Eco-biological 
investigations on 
major pelagic fishes 
and ecological 
modeling of 
the epipelagic 
habitat off Kerala 
and Lakshadweep
Researsch project: EF-9/
MoES- INCOIS
The Tuna PFZ advisories 
released by the INCOIS were 
validated; 20 boats at Minicoy, 
15 at Androth, 5 at Kavarathi and 
6 at Kalpeni.
In the Lakshadweep group of 
islands, 19 locations have formed 
PFZ for tunas as per the INCOIS 
advisories. The most frequently 
occurring area as PFZ among 
these was Minicoy (9.6%), followed 
by Suheli (8.6%), Cheriyakara 
(8.4%) and Kalpeni (8.1%).
During the reporting period, the 
total catch per boat operated in 
the PFZ area varied between a 
low of 542 kg in January 2016 to 
1278 kg during October 2015 and 
tuna formed the major catch.
The major species in all months 
was Skip jack tuna, Katsuwonas 
pelamis and the highest average 
catch rate (872 kg) was observed 
during December 2015 and the 
lowest 431 kg in September 2015.
The maximum income from Skip 
jack tuna was during December 
2015 (Average income per 
boat –`1,30,688) and minimum 
(`71,625) in January 2016.
The second major resource was 
Thunnas albacares with catch 
rate ranged between 60 kg  
in January and 475 kg in 
February 2016. Euthynus affifis 
was obtained in the fishery only 
during October to December 
2015 and the catch per boat 
ranged between 8.3 to 115 kg. 
Apart from tuna, large Carangid 
Elagattis bipinnulata also formed 
a significant portion of the 
catch from PFZ area. The catch 
per boat ranged from 64 kg in 
February to 98 kg in March.
Towards developing 
model for prediction 
of recruitment 
success in major 
Indian marine 
fish stocks
Maturation, Spawning and 
Recruitment of Indian Oil 
Sardine in Kerala
Research Project: EF-6/
MoES-CMLRE
By analysing the development 
of sardine gonad during the 
period 2013-2015 the following 
points were inferred.
In 2013 there was good 
maturation in sardines, but 
the spawning and recruitment 
processes were affected by the 
above normal rainfall during 
June and July. The rainfall during 
June and July of 2013 was 60 
and 14% more than the normal.
In 2014 there was good 
maturation in sardines. However, 
since the monsoon was deficient 
during Jun/July it delayed the 
spawning period. A successful 
spawning as in normal years was 
not observed in spite of good 
maturation. Sporadic spawning 
was observed from April to 
Sep/Oct (7 months). Though 
spawning was observed during 
third week (17th and 18th of June) 
it was not complete.
In 2015, there was no proper 
maturation. Low food 
availability and comparatively 
higher temperature due to 
poor upwelling led to poor 
maturation and subsequent 
recruitment success.
Participated in cruise FORV 
Sagar Sampada cruise 343 
conducted along the South 
Eastern Arabian Sea from 4th to 
24th of August 2015 to study the 
abundance of eggs and larvae of 
Sardine, Mackerel and Anchovy 
during the summer monsoon 
and use the information for 
prediction of fishery through 
Daily Egg Production Model and 
to understand the associated 
environmental and productivity 
parameters of SEAS. Sampling 
was done in 6 zonal transects 
off 7°N, 8°N, 9°N, 11°N, 12°N 
and 15°N which covered the 
depths of 30m, 50m and 100m. 
In addition one station with time 
series study (30m) along 11°N 
was also sampled.
Low Spawning population 
during 2014 and 2015 
and recruitment
Excessive harvest of juveniles: 
From the length data it was 
estimated that about 4802 
tonnes of juveniles were 
harvested in 2013. This would 
have affected the spawning 
biomass of 2014 and 2015. If 
the 4802 tonnes of juveniles 
were allowed to grow, it would 
have supported a spawning 
population of 168070 tonnes of 
sardine (with 30% mortality) in 
the subsequent years.
The 10 to 14 cm size group 
which is less than one year old 
sardine has always formed a 
major component of sardine 
population. However, during 
the period Oct 2012 to Feb 
2013 about 117823 tonnes 
were harvested. The large 
scale removal of this group 
also would have affected the 
potential spawning population 
of 2013 and 2014.
Flow of matter 
through trophic levels 
and biogeochemical 
cycles in marine and 
estuarine ecosystem.
Research Project: EF-2/MoES
Preliminary mass balance model 
was done for coastal waters of 
Goa Arabian sea ecosystem. 
The mass balance model is 
aimed to construct quantitative 
description of trophic structure 
and relationship among 
different groups in the whole 
of coastal waters of Goa. The 
model is based on the data 
inputs during 2013-14.
The model presents a 
preliminary revelation of the 
trophic structure and flow 
in the estuary between the 
functional groups for being the 
first ecopath model. No existing 
mass balance model is available 
for Arabian Sea ecosystem 
along Goa coast. Ecological or 
functional grouping were made 
taking into consideration that 
within groups, the species have Map of coastal Goa showing the study Area 
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similar sizes, similar population 
characters, similar food and 
similar predators. On the basis 
of these criteria, the resources 
were grouped into 19 ecological 
groups for ECOPATH analysis. 
The ecological grouping 
covered more than 80% of the 
commercial catch from the area.
The input parameters (biomass, 
P/B and Q/B ratios, diet matrix 
and fishery information) were 
entered in the basic input sheets. 
Ecotrophic Efficiency (EE) was 
in the range of 0.68-0.99.EE of 
most of the ecological groups 
except that of marine mammals 
and reptiles where are near to 
1 indicating that the groups 
are highly preyed upon or 
fished. The high EE of detritus 
indicates that significant quantity 
of detritus is going into the 
system than being buried into 
the detritus.
The resource biomass structure 
of the Arabian Sea ecosystem 
model of Goa indicates that 
it is primarily low trophic 
level driven ecosystem. The 
total system throughput 
estimated for Arabian Sea 
ecosystem, Goa is 9167.7 t/ 
km2/ year which is comparable 
with other ecosystems. The 
fishery in the Arabian Sea 
ecosystem along Goa coast 
had a mean trophic level of 
2.9 with the minimum being 1 
(phytoplankton) and maximum 
4.99 (marine mammals).
The total primary production/
total respiration ratio of 1.47 implies  
that the ecosystem is in developing 
stage with its ratio greater than 1. 
The net system production value 
of 1227 t/ km² / year obtained 
for Arabian Sea ecosystem, Goa 
again indicated the developing 
nature of the ecosystem.
The system biomass / 
throughput ratio can take any 
positive value which is 0.014 for 
Arabian Sea ecosystem, Goa and 
has time as dimension. System 
omnivory index (OI) of 0.47 is 
obtained, indicating consumer 
feeding on different trophic 
levels. The flow to detritus 
was maximum for Benthos 
followed by zooplankton. The 
least flows were observed for 
apex predators. The maximum 
primary production required for 
harvest of groups was observed 
for Clupeids. The maximum 
primary production required 
for consumption of groups 
was observed for shrimp and 
benthos. The model estimate 
of total system throughput of 
9168 t/ km2/ year which is high, 
may be due to high biomass and 
production values of producers 
and nutrient loading in the coast.
Dynamic Factor 
Analysis (DFA) 
modelling
Research Project: EF-2/
NICRA–ICAR
Time series data on annual 
landings of 10 major resource 
groups pertaining to south west 
coast of India that accounted for 
nearly 80% of the total landings 
in the region during 1985-2014 
were used for modelling using 
Dynamic Factor Analysis (DFA), a 
dimension-reduction technique 
used to detect common patterns 
in a set of time series along 
with estimation of relationships 
between these series and 
Flow diagram of trophic interaction in Arabian sea ecosystem, Goa
explanatory variables time series. 
Different environmental variables 
such as sea surface temperature 
(SST), air temperature (AT), 
sea level pressure (SLP), scalar 
wind specific humidity (SPH) 
and eastward wind (EW) during 
the same period were used as 
explanatory variables. A series 
of DFA models were fitted for 
the scaled multivariate time 
series consisting of annual 
landings the 10 resources 
and different combinations 
of environmental variables as 
explanatory variables. Based on 
minimum AIC criterion and the 
measure of fit, two models were 
finalized, one with SST and SPH 
as explanatory variables and 
the other with SST and SCW as 
explanatory variables.
In the first fitted model, the 
estimated first common trend as 
well as second common trend 
showed a gradual increase over 
the time. Also, first common 
trend showed a significant 
amount of rise from the year 
1994 whereas the second 
common trend showed a rise 
from the year 2002-2003. The 
third common trend showed a 
gradual reduction over the years.
In the second model, the 
first common trend showed 
a significant fall during the 
year1990-1995 and then 
gradually increased over years. 
The second common trend 
showed a reduction during the 
period 1995-2000 and gradually 
increased thereafter. The third 
common trend in the model 
showed a gradual reduction 
throughout the period.
Chlorophyll based 
Remote-sensing 
Assisted Indian 
Fisheries Forecasting 
System (ChloRIFFS)
Research project: 
FISHCMFRISIL201200200002
Monthly sampling of 
hydrographic variables, Sea 
Surface Temperature (SST), 
pH, Salinity, Conductivity, 
Dissolved Oxygen (DO), 
Chlorophyll-a, Total Dissolved 
Solids (TDS), Total Suspended 
Sediments (TSS), turbidity, 
phosphate, nitrate, nitrite, 
silicate, ammonia, Particulate 
Organic Carbon, phosphorous 
and carbon, continued in 
all the 8 grids along the 
maritime states. Remote 
sensing variables validated 
were Chlorophyll-a, Net 
Primary Productivity (NPP), 
SST, Photosynthetically Active 
Radiation (PAR) and bloom 
spectra. Three fish species 
were simulated for one grid, 
using Individual Based Model 
and reconstructed time series 
fish catch data based on 
the passive geo-referencing 
prototype developed last year.
Water samples and 
oceanographic data were 
collected from twenty 
selected stations in the sea 
by participating in a 6 day 
scientific cruise conducted 
by NPOL (Naval Physical 
Model with three common trends with SST and SPH as explanatory variables
No Resource Group
Factor loadings for common trends Coefficient 
for SST
Coefficient 
for SPH
Measure of 
fit (R2)Trend-1 Trend-2 Trend-3
1 Oil sardine 0.382 -0.064 0.003 0.01046 -0.10579 0.971
2 Penaeid prawns 0.039 0.006 0.298 -0.00122 0.167345 0.907
Model with three common trends with SST and SCW as explanatory variables
No Resource Group
Factor loadings for common trends Coefficient 
for SST
Coefficient 
for SCW
Measure of 
fit (R2)Trend-1 Trend-2 Trend-3
1 Oil sardine 0.369 -0.099 0.006 0.03971 0.16345 0.959
2 Penaeid prawns 0.010 0.037 0.314 0.12951 0.18517 0.903
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remotely sensed satellite data. 
Fish catch points were then 
superimposed to front maps for 
measuring the distance between 
catch point and thermal and 
chlorophyll fronts. The CPUE at 
catch points close to fronts were 
high compared to other catch 
points and high CPUE was found 
for catch points near chlorophyll 
fronts than thermal fronts. This 
indicates that large pelagic fishes 
have more affinity towards 
chlorophyll than thermal fronts, 
which implies fishing near 
chlorophyll fronts will be more 
beneficial for fishermen.
Relationship between 
distribution of 
phytoplankton and 
marine aerosols
Satellite-derived data sets such 
as aerosol optical thickness 
(AOT), chlorophyll-a (Chl-a) 
concentration, Angstrom 
exponent, sea surface wind 
and Sea Surface Temperature 
(SST) during 1998-2013 have 
been utilized to delineate the 
relationship between distribution 
of phytoplankton and marine 
aerosols and its implications for 
climate in the northern Indian 
Ocean. Correlation between 
AOT at 865 nm and Chl-a 
concentration over the northern 
Indian Ocean was studied 
using the 8-day composite data 
obtained from Ocean Colour 
Climate Change Initiative 
(OCCCI). The results showed 
areas of both significant positive 
and negative correlations. 
Sampling Stations during INS Sagardhwani cruise
Oceanographic Laboratory) 
in naval research vessel INS 
Sagardhwani during October 
2015. The crew employed 
RBR Maestro, a sophisticated 
oceanographic instrument 
with state of the art sensors, 
which can measure fourteen 
variables- conductivity, 
temperature, pressure, 
dissolved oxygen, chlorophyll a, 
PAR, turbidity, pH, sea surface 
pressure, depth, salinity, 
specific conductivity, density 
anomaly and speed of sound in 
the water column profiled.
Large pelagic fish 
assemblages and 
oceanic fronts 
of Northeastern 
Arabian Sea
A study was conducted to 
investigate the association 
between large pelagic fishes and 
ocean fronts, in the northeastern 
Arabian Sea and compared the 
type of front which is influencing 
the catch rates of large pelagic 
fishes. Chlorophyll and thermal 
fronts were identified using 
Oceanic fronts and tuna catch points off Gujarat coast
Some locations, including 
both coastal and open-ocean 
regions, showing either positive 
or negative correlations, were 
selected for further analysis. 
Cross Correlation Function (CCF) 
showed maximum correlation 
between AOT and Chl-a with a 
lag of 1-4 weeks, in all the eight 
study regions. For the study site 
off Somalia, the CCF shows that 
AOT leads Chl-a by 1-2 weeks. 
But a study of the climatology of 
Chl-a, AOT and SST for the same 
area shows that exceptions to 
this rule occur for chlorophyll 
values > 0.8 mg m-3. Since the 
northwestern Arabian Sea, 
including the region off Somalia 
Coast, is one of the areas with the 
highest dust load in the Indian 
Ocean, the micro-nutrients in 
the aerosols could be a source 
of phytoplankton enhancement 
CCF analysis between AOT & Chl-a for regions showing positive correlation between AOT & Chl-a
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CCF analysis between AOT & Chl-a for regions showing negative correlation between AOT & Chl-a
in this location. At the same 
time, the reversal of the lag at 
high chlorophyll concentration 
suggests that the presence of 
phytoplankton could enhance 
aerosol production during that 
period. The analysis of Angstrom 
parameter data helped to find 
out the dust aerosols within the 
region. The climatological time-
series of both AOT and Chl-a 
show presence of dust aerosols 
when AOT and Chl-a reaches 
its maximum during summer 
monsoon season.
Optical classification 
of the coastal 
waters of Northern 
Indian Ocean
Climatological satellite 
derived datasets of Remote 
Sensing Reflectance 
(RRS) at six wavelengths 
(412,443,490,512,555 & 670) 
during 1998-2013 for the 
Northern Indian Ocean 
region have been obtained 
from Ocean Colour Climate 
Change Initiative (OC-CCI) 
for the study. Normalization 
and log-transformation 
of RRS values for each 
wavelength was done 
following the method of 
Mélin and Vantrepotté, 2015. 
Cluster validity measures 
such as Xie-beni index and 
Partition co-efficient values 
were used to decide on the 
optimal cluster numbers 
to be preferred for the 
classification. According to 
the cluster validity methods, 
lesser the value of the indices 
the partition becomes more 
appropriate. Based on the 
analysis, six is chosen as an 
optimal cluster number for 
fuzzy classification mapping. 
Two levels of classification 
were followed to partition 
the optically distinct water 
types of the northern Indian 
Ocean. Level I classification 
was done using fuzzy c-mean 
algorithm (function in R) to 
classify the optical water 
types of the coastal regions 
of Northern Indian Ocean. 
Level II classification mapping 
was carried out for classifying 
each pixel (membership) of 
the optical water types of 
the entire northern Indian 
Ocean basin. Fuzzy classifier 
mapping model was designed 
using C language. Mean 
Reflectance spectra of each 
optical class was plotted to 
understand the variations in 
the wavelength RRS domain 
covered by mean classes 
and their corresponding 
covariance. This mean 
spectrum of reflectance 
ranges was used to identify 
the classified regions as 
Case 1 and Case 2 waters. 
The initial classification 
mapping results will be used 
to delineate the boundaries 
and their variations due to 
physical forcing and it can 
also be used in predicting the 
phytoplankton community 
structure of the classified 
regions.
Optical classification of coastal waters of Northern Indian Ocean (6 classes)
Mean reflectance spectra of the 6 optical classes
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Sustainable management  
of fishery resources
Gujarat
Research Project: FISHCMFRISIL201200400004
Annual marine fish landings in 
Gujarat registered an all-time 
high of 7.21 lakh t during 2015, 
a marginal increase of 1.35% 
compared to the previous year 
(7.11 lakh t). District-wise,  
Gir-Somnath ranked first with 
3.18 lakh t followed by Porbandar 
(1.13 lakh t), Amreli (0.89 lakh t), 
Junagadh (0.62 lakh t),  
Pelagic fishes contributed 
the highest (37%) followed 
by demersal fishes (33%), 
crustaceans (21%) and molluscs 
(9%). Fourth quarter of the year 
registered maximum fish catch 
(264220 t) followed by first 
(226918 t), second (116850 t) 
and third (113568 t) quarters. 
However, maximum fishing 
Dev Bhoomi Dwaraka (0.52 lakh t), 
Kutch (0.4 lakh t), Navsari (0.37 
lakh t), Valsad (7256 t), Jamnagar 
(2526 t), Morbi (135 t) and 
Baruch (42 t). Historic marine 
fish catch over the years depicts 
increasing trend while effort 
(catch per hour, CPH) has been 
varying. CPH has been declining 
steadily since 2008.
the declining status (lobsters 
and crabs). Among molluscs, 
cephalopod resource was in 
abundant status.
Pelagic resources
Pelagic fishes with an annual 
landing of 2.8 lakh t  
formed nearly 37% of the 
total marine fish landings in 
Gujarat during 2015. Major 
resources were ribbonfishes 
followed by Bombayduck, 
clupeids, seerfishes, tunas and 
carangids. Mechanised multiday 
trawlnetters and mechanised 
multiday dolnetters contributed 
nearly 73% of the total pelagic 
landings. Major portion of the 
two important pelagic resources 
i.e., nearly 92% of Bombayduck 
and 86% of ribbonfishes 
landings were contributed 
by mechanized dolnets and 
multiday trawlnets respectively. 
Outboard gillnetters (57%) 
Catch and CPH of marine landings of Gujarat during 1985 to 2015
effort (fishing hours) was 
noticed during first quarter 
followed by fourth, third and 
second quarters.
Commercially important fishery 
resources that contributed 
significantly were non-penaeid 
shrimps (14.68%), ribbonfishes 
(12.30%), Bombayduck (10.91%), 
croakers (7.86%), threadfin 
breams (5.65%), cuttlefishes 
(4.83%), penaeid shrimps 
(4.50%), catfishes (4.29%) and 
squids (3.90%). Ribbonfishes, 
seerfishes, pomfrets, kawakawa, 
soles, other clupeids, non-
penaeid and penaeid shrimps 
showed a decline in catch 
compared to the previous 
year. However, compared to 
2014, Bombayduck, croakers, 
threadfin breams, cephalopods, 
other perches, rockcods 
and lizardfishes increased in 
the landings.
Mechanized fishing vessels 
contributed maximum  
(6.39 lakh t) to the landings 
followed by motorized vessels 
(0.82 lakh t) and non-motorized 
vessels (485 t). Multiday trawl 
was the predominant gears 
which contributed 52.52% 
of the annual fish landings, 
followed by other gears like 
mechanized dolnets (29.39%), 
outboard gillnets (10.77%), 
mechanized gillnets (3.94%), 
mechanized trawlnets (2.31%) 
and others (1.0%). Catch per unit 
effort was highest in multiday 
trawls, followed by mechanized 
dolnets, mechanized trawlnets 
and mechanized gillnets.
Rapid 
stock assessment
Rapid stock assessment was 
performed for 40 commercially 
important marine fishery 
resources of Gujarat. Of the 
40 resources, 13 were in 
the abundant state, 11 less 
abundant, 14 declining, and 
two in the collapsed state. 
Among 19 pelagic groups, 5 
were in the abundant phase, 8 
less abundant, 5 declining and 
1 (unicorn cod) in collapsed 
phase. Out of the 16 demersal 
groups, 6 were abundant, 2 
less abundant, 7 declining and 
one (big jawed jumper) was 
in collapsed status. Among 
4 crustacean groups, one 
was abundant (non-penaeid 
shrimps) and one less abundant 
(penaeid shrimps) and two in 
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and mechanized multiday 
gillnetters (36.3%) were the 
major gears that contributed to 
the tuna fishery. The dominant 
species landed were Thunnus 
tonggol (54.3%), Euthynnus 
affinis (26.8%), Auxis sp. 
(6.9%), Katsuwonus pelamis 
(5.2%), Thunnus albacares 
(6.5%) and other tunas (0.3%). 
Among carangids, Megalaspis 
cordyla formed 45% of the 
total carangid landings with 
the major contribution from 
outboard gillnets (50%) and 
multiday trawl nets (42.5%). 
Decapterus russelli (19%) 
formed the next major species 
among the carangids and 
were mostly landed by the 
trawlers (90%). Leatherbacks 
constituted 24.7% and other 
carangids formed 10.8% of 
the total carangid landings of 
Gujarat. Leatherbacks were 
mainly landed by outboard 
gillnetters (46.2%), multiday 
Growth, mortality and exploitation parameters of selected commercially important pelagic resources landed in Gujarat 
during 2012-2015
Species L
∞
 (mm) K (yr-1) M (yr-1) F (yr-1) Z (yr-1) E L
r
 (mm) L
c50%
 (mm) L
m50% 
(mm)
Euthynnus affinis 714 0.52 0.89 0.83 1.72 0.48 300 466.25 381.20
Megalaspis cordyla 510 0.75 0.98 1.34 2.32 0.57 240 297.5 351
Trichiurus lepturus 1218 0.3 0.53 0.92 1.45 0.63 200 517.21 520.12
Thunnus tonggol 1134 0.65 0.48 0.55 1.03 0.53 340 851.50 758
Coryphaena hippurus 1470 0.14 0.31 0.12 0.45 0.26 620 665 625
Biological reference points (BRPs) of the commercially important pelagic resources from 2012-2015
Major spp. E
cur
Y
cur 
(t) Y
cur
 (million `) F
msy
F
mey
B 
0.5
SSB
20
Euthynnus affinis 0.48 6524 110893 300 300 300 300
Megalaspis cordyla 0.57 138249 210600 220 120 80 100
Trichiurus lepturus 0.63 12580 422086 220 120 80 100
Thunnus tonggol 0.53 7128 178176 100 60 40 30
Coryphaena hippurus 0.26 40209 3435586 300 300 300 300
Biological parameters of important pelagic resources during 2015
Species Length range (mm) Mean length (mm) Sex ratio M:F Fecundity Ova dia. Maturity %
Trichiurus lepturus 380-1019 695.92 3 40928.25 0.693 42.725
Harpadon nehereus 105-569 211 1.41 13270 0.581 29.0
Megalaspis cordyla 210-429 334.64 1.55 25201 0.517 76.73
Rastrelliger kanagurta 200-289 249.3 0.92 40928.15 0.71 75.1
Thunnus tonggol 440-779 593.83 2 523011 0.5 57.14
Euthynnus affinis 400-719 522.19 2.04 519336.25 0.60 45.88
Coryphaena hippurus 600-1239 917.06 1.71 689447.5 0.858 87.342
Coilia dussumieri 90-209 156 0.93 2996.5 0.629 56.8
Scomberomorus guttatus 200-399 264.69 1.88 73940 0.865 71.4
Ribbonfish landing at Veraval landing centre
gillnetters (28.4%) and multiday 
trawlers (24.7%). Nearly 79% 
of the mackerel landing was 
from the outboard gillnetters 
and 15% by the mechanized 
multiday trawlers. Seerfish 
fishery comprised mainly 
Scomberomorus commerson 
(48.3%) and S. guttatus (51.7%) 
with outboard gillnetters 
contributing 66.8% and other 
major gears were multiday 
gillneters (17%) and multiday 
trawlers (14%). Clupeids landed 
were Coilia dussumieri (42.7%) 
followed by other sardines 
(12.3), other cluepids (10%), 
Chirocentrus dorab (9.9%), 
oil sardine (7.3%), Hilsa ilisha 
(4.9%), and other shads (2.6%). 
They were mainly caught in 
outboard gillnetters (43.4%), 
mechanised dolnetters (29.1%) 
and mechanized multiday 
trawlers (17%). C. dussumieri 
was mainly exploited by 
mechanized dolnetters (65.17%) 
while C. dorab by the outboard 
gillnetters (47%).
Demersal resources
Demersal landings formed  
2.1 lakh t with a 2.17% increase 
compared to the previous 
year and constituted 33% of 
total production. Multiday 
trawlnetters contributed 71% 
to the total demersal catch, 
followed by mechanized 
trawlnetters (11%), mechanized 
dolnetters (9%) and mechanized 
gillnetters (6%). Commercially 
important resources were 
croakers (13.71%), catfishes 
(10.93%), silver pomfret (3.78%). 
Demersal fish landing showed 
highest peak during last 
quarter of the year. Among the 
demersal resources, Nemipterus 
japonicus, Johnius glaucus, 
sharks and catfishes showed 
23.09%, 2.44%, 15.40% and 
10.95% increase respectively 
compared to the previous year 
whereas, pomfrets registered a 
decrease of 52.36%. Threadfin 
breams landing by multiday 
trawlers was 40770 t at a catch 
rate of 42.84 kg unit-1, forming 
16.14% of the demersal landings. 
Fishery was predominantly 
supported by N. japonicus 
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Growth, mortality and exploitation parameters of selected commercially important demersal resources
Species L∞ (cm)
K  
(yr-1)
M  
(yr-1)
F  
(yr-1)
Z  
(yr-1) E
L
r
 
(cm)
L
c50%
 
(cm)
L
m50% 
(cm)
Recruitment 
(peak)
Nemipterus japonicus 44.1 0.50 1.0 1.86 2.49 0.65 9.0 10.51 18.7 March-Sept
Johnius glaucus 33.6 0.52 1.10 1.36 2.46 0.55 9.0 17.28 19.5 May-Sept
Pampus argenteus 31.6 0.71 1.38 1.58 2.96 0.53 6.0 7.88 24.4 March-Aug
Arius tenuispinis 102.0 0.31 0.32 0.94 1.26 0.74 24.5 24.3 40 June-Oct
Scoliodon laticaudus 67.9 0.49 0.87 0.88 1.75 0.50 26.1 43.24 37.6 June-Oct
Biological reference points (BRPs) of the important commercially important demersal resources
Species E
cur
Y
cur 
(t) Y
cur
 (million `) F
msy
 (%) F
mey 
(%) B
0.5
(%) SSB
0.20
(%)
Nemipterus japonicus 0.65 14678 27876 70 40 30 40
Johnius glaucus 0.55 18456 90266 120 80 40 80
Arius tenuispinis 0.53 10060 24223 80 200 20 80
Pampus argenteus 0.74 8029 112098 60 40 40 80
Scoliodon laticaudus 0.50 11410 70564 80 60 100 80
Biology of important demersal resources
Species Length range (mm) Mean length (mm) Sex ratio (M:F) Fecundity Ova dia. Maturity %
Nemipterus japonicus 133-378 255.5 4.68 10025 0.399 30.48
Nemipterus randalli 144-365 245.5 2.04 30951.5 0.321 46.51
Otolithes cuvieri 118-335 226.5 1.21 143843 0.333 92.85
Johnius glaucus 102-278 190 1.02 45241.5 0.384 83.14
Saurida tumbil 150-403 304 1.38 96565 0.6 37.77
Saurida undosquamis 115-450 282.5 3.17 34890.5 0.449 44.56
Priacanthus hamrur 134-836 260 4.52 65994.5 0.242 46.15
Arius tenuispinis 213-545 379 6.33 86.5 3.99 54.38
Epinephelus diacanthus 109-360 234.5 10.33 22.58
Parastromateus niger 125-520 322.5 1.73 13261.5 0.294 30.76
Pampus argenteus 88-227 157.5 2.18 41810 0.638 38.57
Muraenesox bagio 499-1980 1239.5 3.61 190271 0.5 70.21
Lethrinus nebulosus 278-551 414.5 2.75 465147 0.406 72.72
Upeneus moluccensis 135-217 176 2.19 15409 0.273 38.59
Scoliodon laticaudus 276-640 458 1.04 10 0 87.75
(54%) and N. randalli (46%). 
Total landing of N. japonicus 
was 40770 t which is 23.09% 
higher than the previous year 
and contributed 5.65% to the 
total demersal landing. The 
estimated landing of croakers 
was 56774 t at a catch rate of 
59.63 kg unit-1. Among sciaenids, 
the dominant species in the 
trawl fishery were Otolithes 
cuvieri (48%) and J. glaucus  
(33%). Johnieops sina (11%), 
Otolithoides biauritus (7%) and 
Protonibea diacanthus (1%) 
constituted the other major 
species. Estimated lizardfish 
landing was 17653 t (2.44%)  
with a catch rate of 18.55 
kg unit-1. Saurida tumbil 
formed 65% followed by S. 
undosquamis (35%). Eels 
contributed 2978 t forming 
0.41% to total marine landings, 
Catfish landing at Veraval landing centre
Growth, mortality and exploitation parameters of important crustacean species landed in Gujarat during 2012-15
Species Sex L
∞
 (mm) K (yr-1) M (yr-1) F (yr-1) Z (yr-1) E
Solenocera crassicornis
Male 131.25 2.0 3.07 7.07 10.14 0.70
Female 140.50 1.8 2.77 5.71 8.48 0.67
Parapenaeopsis stylifera
Male 131.25 2.0 3.07 4.07 7.14 0.57
Female 151.75 2.0 3.07 5.85 8.92 0.66
Metapenaeus affinis
Male 185.50 1.9 2.92 5.45 8.37 0.65
Female 204.75 1.7 2.61 4.15 6.76 0.61
Metapenaeus monoceros
Male 207.95 1.6 2.46 4.51 6.97 0.65
Female 236.00 1.5 2.30 3.48 5.78 0.60
Penaeus semisulcatus
Male 215.25 1.8 2.77 5.57 7.77 0.64
Female 244.50 1.7 2.61 5.15 7.76 0.66
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catch rate being 3.13 kg unit-1. 
Pomfret production was 6184 t 
at a catch rate of 6.4 kg unit-1  
forming 1.12% of the total 
marine landing. Silver and black 
pomfrets contributed 0.85% and 
0.27% respectively to the total 
marine fish landings. Catfish 
landings was 30961 t forming 
4.29% of the total fish landing 
at a catch rate of 32.53 kg unit-1. 
Elasmobranchs formed 13040 t  
which contributed 1.80% to 
the total marine landings, 
the catch rate being 13.70 kg 
unit-1. Sharks contributed 71%, 
rays 22% and skate 7% to the 
elasmobranch landings. Sharks 
were dominated by Scoliodon 
laticaudus (71.75%) followed 
by Carcharhinus spp. (25.89%), 
Rhizoprionodon sp. (0.70%), 
Centrophorous sp. (0.63 %), 
Sphyrna sp. (0.51%), Mustelus 
mosis (0.45%) and Loxodon 
macrorhynus (0.04%). Skates 
were dominated by Rhinobatos 
sp. (55.44%), and Rhynchobatus 
sp. (44.55 %). Rays were 
dominated by Dasyatis sp. 
(49.97%) followed by Himantura 
sp. (35.16%), Mobula sp. (14.52%), 
Rhinoptera javanica (0.26%) and 
Gymnura sp. (0.063%).
Crustacean resources
Crustaceans contributed 1.5 
lakh t which constituted 21% of 
the total fish production from 
Gujarat during 2015. Compared 
to 2014, crustacean landings 
Biological reference points (BRP) of important crustacean resources
Species Sex E
cur
Y
cur
 (t) Y
cur
 (million `) Fmsy Fmey B0.5 SSB0.20
Solenocera crassicornis
Male 0.70 5497.24 524.15 4.0 1.6 0.8 1.2
Female 0.67 7926.05 838.90 2.8 1.6 0.8 1.1
Parapenaeopsis stylifera
Male 0.57 4983.39 461.70 5.0 1.4 1.2 1.1
Female 0.66 7203.58 881.47 2.2 1.2 0.7 1.1
Metapenaeus affinis
Male 0.65 1042.56 202.95 5.2 2.6 0.9 1.2
Female 0.61 1462.21 359.41 3.8 2.0 0.9 1.3
Metapenaeus monoceros
Male 0.65 832.10 183.31 10.0 4.0 1.5 1.1
Female 0.60 1183.44 285.33 2.6 1.8 0.7 1.1
Penaeus semisulcatus
Male 0.64 156.19 89.04 10.4 6.0 1.6 1.0
Female 0.66 194.34 115.39 3.0 2.4 0.8 1.3
Biology of commercially important cephalopod resources of Gujarat during 2015
Species 
Mantle length range (mm) Mantle 
mean length 
(mm)
Sex ratio M:F  Pooled
Male Female a b
U(P). duvauceli 63-182 50-205 116 1 : 1.11 0.000932 2.32649
Sepia pharaonis 135-353 132-387 234 1 : 0.94 0.002671 2.36397
U(P). singhalensis 73-118 234-82 116 1 : 0.94
Sepia elliptica 40-140 48-136 103 1 : 1.38
Sepiella inermis 36-78 38-76 55 1 : 20
decreased by 4.7%. Major groups 
were non-penaeid shrimps 
(70.3%) followed by penaeid 
shrimps (21.5%), crabs (6.2%), 
stomatopods (1.6%) and lobsters 
(0.4%). Major gears contributing 
to the crustacean landings 
were dolnet (64.6%) followed by 
multiday trawlnet (23.6%), single 
day trawlnet (7.8%), gillnet (0.3%) 
and other gears (3.7%).
Shrimps contributed about 
1.4 lakh t forming 91.5% of the 
total crustacean landings, with 
a decrease of 5% compared to 
the previous year. Non-penaeid 
shrimps decreased by nearly 1% 
compared to previous year, the 
landings being 1.06 lakh t  
(70.3%). They were mainly 
exploited by dolnetters (81%) 
followed by singleday trawlers 
(9.4%) and multiday trawlers 
(7.4%). Among the non-
penaeid shrimps, Acetes spp. 
dominated (88%) followed by 
Nematopalaemon tenuipes 
(10%) and Exhippolysmata 
ensirostris (2%).
Penaeid shrimps decreased 
marginally by 16% compared 
to 2014. The catch was 
32449 t forming 21.5% 
of the total crustacean 
landings of Gujarat. Genus 
Parapenaeopsis (P. stylifera,. 
P. sculptilis and P. hardwickii), 
dominated (40.6%) the catch 
followed by Solenocera spp. 
(30%), Metapenaeus spp. 
(22.5%), Penaeus spp. (3%) 
and Metapenaeopsis spp. 
(3.5%). Genus Solenocera 
was mainly represented 
by S. crassicornis and 
Metapenaeus by Metapenaus 
affinis, M. monoceros and 
M. kutchensis. Penaeus 
penicillatus, P. semisulcatus and 
Fenneropenaeus indicus also 
contributed to the landings of 
the state. Penaeid shrimps were 
mainly exploited by multiday 
trawlers (59%) followed by 
dolnetters (30%) and singleday 
trawlers (3.5%).
Crabs formed 6% (9348 t) of 
the crustacean landings of 
Gujarat during 2015, recording 
a decrease of 9% compared to 
the previous year. Charybdis 
spp. (78%) contributed the 
bulk, the major species being 
Charybdis feriata (13%). 
Portunus sanguinolentus (7%) 
and P. pelagicus (6%) were the 
other portunid crab species in 
the fishery. Crabs were mainly 
exploited by multiday trawlers 
(78%) followed by dolnetters 
(7%), gillnetters (2%) and 
singleday trawlers (2%).
Lobsters contributed about 
521 t forming 0.35% of the 
crustacean landings, a decrease 
of 23.5% compared to 2014. The 
major species were Panulirus 
polyphagus (54%) followed by 
P. homarus (18%) and Thenus 
unimaculatus (21.5%). Lobsters 
were mainly exploited by 
multiday trawlnetters (63.35%) 
followed by dolnetters (7%) and 
gillnetters (4 %).
Stomatopods contributed  
2435 t forming 1.25% of the 
total crustacean landings, with 
an increase of about 23% from 
the previous year. Stomatopods 
were mainly exploited by 
dolnetters (39%) followed by 
multiday trawlers (38%) and 
singleday trawlers (20%).
Molluscan resources
Cephalopods formed 63549 
t in 2015 contributing 8.81% 
of total marine fish catch of 
Gujarat, recording a marginal 
increase of 1.1% compared 
to 2014. Majority of the 
cephalopods were landed by 
multiday trawlers contributing 
98.79% (62786 t) of the 
total cephalopods landings, 
followed by mechanized 
dolnetters (0.53%), singleday 
mechanized trawlers (0.41%) 
and outboard gillnetters 
(0.17%). Among cephalopods, 
cuttlefish dominated the catch 
contributing 54.87%, followed 
by squids (44.33%) and Octopus 
(0.8%). Cuttlefish fishery was 
dominated by Sepia elliptica 
(35.15%) followed by Sepia 
pharaonis (32.2%). Among 
squids, Uroteuthis (Photololigo) 
duvaucelii formed 63.28%. The 
two major octopus species 
landed were, Amphioctopus 
membranaceous and Octopus 
dolfusi. Diet analysis revealed 
fishes (68%) to be the major 
prey items of squid followed by 
shrimps (23%), Acetes spp. (5%), 
molluscs (3%) and crabs (1%). 
In cuttlefishes also fishes (48%) 
dominated the diet content 
followed by Acetes spp. (35%), 
shrimps (12%), crabs (4%) and 
molluscs (1%).
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Maharashtra
Research Project: FISHCMFRISIL201201000010
Crustacean catch at Newferry wharf
The estimated marine fish 
landings of Maharashtra was 
2.65 lakh t with 23% decrease 
from previous year. Gr. Mumbai 
district ranked first with 50.4% 
followed by Raigad (17%), 
Ratnagiri (12.4%), Thane (10.6%) 
and Sindhudurg (9.6%). Pelagic 
resources contributed major 
share (38.2%), followed by 
demersal resources (30.8%), 
crustaceans (23%) and molluscs 
(7%). Major fishing gears that 
supported the fishery were 
trawlnet (57.2%), purseseine 
(16%), bagnet (15%) and gillnet 
(11.2%). Prominent species/
groups that contributed to 
the fishery were penaeid 
shrimps (12.8%), croakers 
(11%), non-penaeid shrimps 
(7.6%), oilsardine (6.4%), Indian 
mackerel (5.5%), catfishes 
(5.1%), Bombayduck (5.1%) and 
Threadfin breams (4.7%). Decline 
in catch from the previous 
year may be attributed to the 
 Comparison of major pelagic fish catch  during 2014 and 2015
Indian oil sardine capture localities from Maharashtra coastal waters using passive 
georeferencing (2015)
overall reduction in pelagics 
and decrease in dolnet catch. 
Oilsardine, Bombayduck, 
tuna, silver pomfret and 
non-penaied shrimp catch 
declined compared to previous 
year, however mackerel, 
cephalopods, catfishes, and 
goatfishes emerged as the 
major species. Catch rates for 
purseseines remained at the 
highest (257 kg h-1) followed by 
Sardine catch rate (kg)
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bagnet (30.3 kg h-1), trawl (26 kg 
h-1) and gillnet (14.3 kg h-1).
Pelagic resources
Pelagic resources contributed 
38.2% to the total marine 
catch. Catch declined by 30% 
compared to previous year 
mainly due to the decrease 
in landing by purseseine 
during post-trawl ban period. 
Purseseine contributed 33% 
followed by trawlnet (30%), 
gillnets (21%), dolnet (15%) and 
others (1%). Major contributors 
were oilsardine (16.65%) 
followed by Indian mackerel 
(14.4%), Bombayduck (13.3%), 
Ribbonfishes (12.1%) Golden 
anchovy (7.7%), tunas (2.69%),  
barracuda (0.75%) and 
seerfishes (5.7%). Among the 
tunas 55.3% were contributed 
by E. affinis followed by T. 
tonggol (31.6%), other tunnies 
like K. pelamis,  
T. albacares (8.4%) and Auxis 
spp (4.7%). S. commerson (63%) 
and S. guttatus (37%) formed 
the seerfish fishery.
Oil sardine: Sardinella longiceps 
contributed 16841 t, accounting 
6.4% of the total fish landings 
and 16.6% of the total pelagic 
catch. Purseseine was the major 
gear (91%) followed by trawlnet 
(5.2%) and gillnet (2.2%).
Golden anchovy: Coilia 
dussumieri contributed 2.9% 
(7792 t) to the total marine 
fish landings and 7.7% of the 
total pelagic catch. Trawls 
contributed 43% followed 
by dolnets (31%) and gillnets 
(26%).
Wolfherring: Wolfherring 
contributed 0.7% to the total fish 
landings. About 48% of the total 
catch was contributed by gillnet 
followed by trawlnet (41%).
Shads: Ilisha filigera contributed 
215 t, forming 48% of the total 
shad landing. Size range was 
150- 260 mm.
Bombayduck: Harpadon 
nehereus formed 5.1% (13416 t)  
of the total fish landing, and 
catch drastically reduced by 59% 
(33123 t) compared to previous 
year. Dolnet contributed more 
than 71.2% of Bombayduck 
landing followed by trawl (26%) 
and gillnets (2.75%). Size range 
of H. nehereus in dolnetters was 
90-374 mm. Juveniles formed 
66.7% and 63% of the catch in 
dolnet and trawlnet respectively.
Seerfishes: Seerfishes 
contributed 5770 t (2.2%) to the 
total catch and Scomberomorus 
guttatus formed around 34% 
of total seerfish landing. About 
49% of seerfish was contributed 
by gillnets followed by dolnet 
(19.5%), trawl (17%), purseseine 
(12%) and hook & line (1.3%).
Indian mackerel: Rastrelliger 
kanagurta contributed 
5.5% (14550 t) to total fish 
landings, with 51% increase 
compared to previous year. 
Purseseines contributed 60.8% 
of total Indian mackerel landing 
followed by trawl (26.3%) and 
gillnetter (12.2%). Size range of 
R. kanagurta in gillnetters was 
120-289 mm.
Ribbonfish: Ribbonfish 
contributed 4.6% (12,214 t) to 
the total fish catch. In trawl they 
formed the maximum catch 
(91.18%) followed by dolnet 
Large sized queen fishes landed at Mumbai
(4.82%), gillnetter (3.16%) and 
purseseine (0.16%). Trichiurus 
lepturus was the major species 
with size range 470-1209 mm.
Large pelagics:Among the 
major large pelagic groups 
carangids constituted 41% 
followed by tunas (22.83%), 
seerfishes (19.77%), barracudas 
(5.29%) and billfishes (0.9%).
Tuna: Tuna landings was 
dominated by Euthynnus affinis 
(64%), followed by T. tonggol 
(29.7%), Auxis spp (2.4%) and 
other tunnies (3.5%).
Cobia: The estimated catch 
of Racycentron canadum at 
Sassoon Docks was 29 t with a 
catch rate of 0.02 kg h-1 forming 
about 0.1% of the total catch 
landed by trawl.
Fullbeaks/halfbeaks: Total 
catch of fullbeaks and halfbeaks 
in the state was estimated at 
155 t accounting only 0.2% 
of the total catch. Ablennes 
hians was caught in gillnets in 
commercial quantity.
Billfishes/Sailfishes: Billfishes 
contributed 289 t (0.08%) to the 
total marine fish landings and 
recorded 130% increase over 
last year. Gillnet contributed 
73.8%, hook and line 20.3% 
and purseseine 5.8% to the 
sailfish landings.
Demersal resources
Demersal landings were 
estimated at 0.82 lakh t, 
forming 30.8% of total 
production. Compared to 
2014, the landings decreased 
by 8.2%. Croakers formed the 
highest group (35.5%) followed 
by catfishes (16.4%), threadfin 
breams (15.3%), soles (7%) and 
rock cods (5.7%). Sector-wise 
contribution of demersal fish 
landings showed that multiday 
trawlers contributed 75.5%, 
followed by purseseiners (9.8%), 
multiday gillnetters (9.5%) and 
bagnetters (4.8%).
Croakers: Sciaenids contributed 
28897 t to total fish catch. 
Trawlers, gillnetters, dolnetters 
and purseseiners contributed 
25186 t, 1654 t, 1807 t and 
129 t respectively. The catch 
rate (CPUE, kg h-1) for above 
gears was 4.3, 0.8, 1.4 and 0.8 
respectively. Trawl catch of 
sciaenids increased by 4.07%, 
however decreased significantly 
in other gears compared 
to previous year. Relative 
abundance showed dominance 
of Johnius borneesis  
(=J. vogleri) (27.5%) followed 
by Otolithes cuvieri (22.1%), 
J. macrorhynus (21.6%) and 
Otolithoides biauritus (11.3%).
Catfish: Catfish catch was 
13378 t, forming 5% of the total 
fish catch, exploited mainly by 
trawlers, gillnetters, dolnetters, 
and purseseiners with 3832 t,  
1676 t, 349 t and 7503 t 
respectively. Annual catch rate 
in trawlnet was 0.65 kg h-1, in 
gillnet 0.80 kg h-1, dolnet 0.27 kg 
h-1, and in purseseine  
Catfish landing from Purse seiners at Sassoon Dock Juveniles of hammerhead shark  landed at Sassoon Dock, Mumbai
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45.4 kg h-1. Overall catfish catch 
increased by 21.5% from the 
previous year. The contribution 
of this resource in the above 
mentioned gears was 2.53, 5.65, 
0.89 and 17.68% respectively. 
Compared to last year, catfish 
catch increased in trawlnet and 
purseseine by 63 and 101.5% but 
declined in dolnet and gillnet 
by 71 and 55% respectively. 
Major species landed were 
Osteogeneiosus militaris (37%), 
Plicofollis dussumieri (21%), P. 
tennuispinis (20%), Nemapteryx 
caelata (18%).
Nemipterids: Nemipterids were 
exploited exclusively by trawlers 
(99.7%) accounting 12400 t with 
annual catch rate of 2.1 kg h-1. 
They contributed 4.7% to the 
total fish landings. Compared 
to last year, catch increased by 
0.6%. Major species landed were 
N. japonicus (55%), N. randalli 
(34%) and N. bipunctatus (11%).
False trevally: Lactarius lactarius 
formed 1141 t. Catch by trawlers, 
gillnetters, dolnetters, and 
non-mechanized sector was 
1036 t, 103 t, 1.14 t and 1.3 t 
respectively. It formed nearly 
1.4% of the demersal fish catch.
Rock cods: Rock cods were 
mainly landed by trawlers 
(4625 t), forming about 57% 
of the demersal catch with a 
catch rate of 0.78 kg h-1. The 
catch decreased by 17.5% 
compared to previous year. 
Relative species abundance 
showed the dominance of 
Epinephelus diacanthus 
(79.18%) followed by E. tauvina 
(11.85%), E. latifasciatus (7.62%) 
and E. bleekeri (0.03%). Almost 
99% of E. diacanthus catch was 
dominated by juveniles.
Goatfish: Goatfish were mainly 
landed by the trawlers (734 t). 
The catch increased by 91% 
from previous year. Relative 
species abundance showed 
the dominance of Upeneus 
moluccensis (94.86%) followed 
by U. sulphureus (4.82%) and U. 
vittatus (0.72%).
Lizardfishes: An estimated  
1579 t. of lizard fishes were 
landed by trawlers, contributing 
1.04% of the total gear catch. 
The catch rate was 0.27 kg h-1. 
Catch decreased by 12% from 
previous year. Saurida tumbil 
(85%) was the dominant species
Pomfrets: The estimated catch 
exploited by trawl, gillnet and 
dolnet was 1766 t (1.16%), 1837 t  
(6.19%) and 1006 t (2.55%) 
respectively. CPH for these gears 
was 0.3 kg, 0.88 kg and 0.77 kg 
respectively. Compared to 2014, 
catch in trawl increased by 
85% while in gillnet and dolnet 
catch decreased by 54 and 80% 
respectively. P. argenteus was 
most dominant species among 
pomfrets in trawlnet (66%), 
gillnet (60%) and dolnet (87%). 
Young ones of P. argenteus  
(<199 mm) were landed by trawl 
(74.4%), gillnet (61.4%) and dolnet 
(64.1% ). Young ones of  
P. niger (<270 mm) were landed 
by dolnet (84.8%).
Polynemids : The estimated 
catch exploited by trawl, gillnet 
and dolnet was 660.2 t, 263.5 t,  
and 43.9 t respectively. CPH for 
these gears was 0.11 kg, 0.13 kg  
and 0.03 kg respectively. The 
contribution of the resource 
to total fish catch by these 
gears was 0.44, 0.89 and 
Shark, Scoliodon laticaudus  landings at Mumbai
0.11% respectively. Fishery 
was mainly supported by 
Polydactylus mullani (85%) in 
trawl, L. indicum (77%) in gillnet 
and E. tetradactylum (94%) in 
dolnet. Juveniles of P .mullani 
(<120 mm) occurred (38.7%) 
in trawlnet.
Elasmobranchs: Elasmobranchs 
catch was 4474 t, exploited by 
trawlers (2525.5 t), gillnetters 
(1638.6 t) and dolnetters (265.5 t). 
The catch rate (kg h-1) in these 
gears was 0.4, 0.79 and 0.20 
respectively. Compared to last 
year catch in trawlnet increased 
by 2.58% while in gillnet and 
dolnet the catch decreased by 
37.7 and 58.8% respectively. 
Sharks dominated among 
elasmobranchs in all gears (trawl 
71.8%, gillnet 89.7% and dolnet 
84.5%). Scoliodon laticaudus 
was dominant in trawl (79%), 
gillnet (58%) and dolnet (84%). 
Himantura alcockii (32%) was 
dominant among rays and 
R. djiddensis (93%) among 
guitarfishes/wedgefishes.
Crustacean resources
The total crustacean landings 
(60,982 t) during the year 
showed 35.86% decrease over 
2014. Major contributors were 
penaeid shrimps (55.37%), 
non-penaeid shrimps (32.96%), 
stomatopods (8.27%), crabs 
(2.44%) and lobsters (0.96%). 
Crustaceans were mainly 
landed by trawlers (66.76%) and 
dolnetters (31.30%).
Shrimps: Formed 88.32% of the 
crustacean landings. Among the 
shrimps, penaeids contributed 
62.68% and non-penaeid shrimps 
37.32%. Catch rate of penaeid and 
non-penaeid shrimps landed 
by trawl increased by 7.85% and 
63.02% respectively whereas 
catch rate of non-penaeid 
shrimps landed by dolnet declined 
by 5.47% compared to 2014. 
Among the penaeid shrimps, 
P. stylifera dominated the trawl 
catch (28.55%) followed by M. 
affinis (23.60%), S. crassicornis 
(20.16%) and M. monoceros 
(14.52%). Among the non-penaeid 
shrimps N. tenuipes dominated 
the trawlnet fishery with 89.27% 
followed by Acetes (7.09%) and 
Exhippolysmata ensirostris (3.64%).
Lobsters: With estimated catch 
of 587 t formed 0.96% of the 
crustaceans landing. They were 
landed by trawlers (65.28%), 
gillnetters (34.59%) and dolnetters 
(0.14%). Panulirus polyphagus 
dominated the catch (99.81%) 
followed by Thenus unimaculatus 
(0.19%). The catch was maximum 
in August, September and January 
in trawlnet.
Crabs: With 1491 t of catch 
formed 2.44% of the crustacean 
landings. They were mostly 
landed by trawlers (70.05%) 
followed by dolnet (13.21%) and 
other gears (16.74%). Maximum 
landing was observed in March, 
April and September. C. feriatus 
(64.71%) accounted for the bulk 
followed by P. sanguinolentus 
(20.31%), others (10.08%) 
and P. pelagicus (4.90%) in 
trawlnet landings.
Molluscan resources
Total annual catch of 
cephalopods was 18365 t 
forming 7% of the total landings. 
Compared to previous year, 
catch increased by 37%. Trawl 
accounted for 97.5% of the 
catch (17900 t). The DML of L. 
duvauceli ranged between 40-
289 mm, S. elliptica 40-129 mm, 
S. pharonis 199-319 mm,  
S. inermis 20-79 mm and  
C. indicus 30-159 mm.An active night market at Naigaon, Maharashtra
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Total estimated marine fish 
catch in Karnataka (442693 t) 
and Goa (68561 t) during 2015 
registered a decline of 6.3% 
and 171.8% respectively as 
compared to 2014. The total 
fishery during 2015 was valued 
at an estimated `3622 crores 
and `654 crores in Karnataka 
and Goa respectively. 
Contribution towards total 
landing by the mechanized, 
motorized and non-
mechanized sectors in 
Karnataka were 80, 15, 5% 
and in Goa were  89, 8 and 
3% respectively. Trawlers and 
purse seiners comprised the 
motorized sector, ring seines 
and gillnets the motorized 
sector and other minor gears 
the non-motorized sector.
Oil sardine formed the 
dominant fish in Karnataka 
and Goa. Pelagic resources 
dominated the catch in both 
states forming 54% in Karnataka 
and as much as 80% in Goa. 
Demersal resources formed 
29% in Karnataka followed by 
crustacean resources (8%) and 
the molluscs (6%). In Goa the 
demersal resources formed 
10%, crustaceans 6% and 
molluscs 3%. The dominance 
Karnataka and Goa
Research Project: FISHCMFRISIL201200600006
Trends in total marine fish landings in Karnataka and Goa
of purse seines and the 
minimal operation of multiday 
trawlers at Goa is the reason 
for such poor representation 
of resources other than 
the pelagics.
Rapid stock 
assessment (RSA)
RSA for 28 commercially 
important fish groups was 
carried out for a period of 25 
years. Of these 13 groups (indian 
mackerel, tunas, carangids, 
elasmobranchs, threadfin 
breams, lizardfish, halibut, 
croakers, big jawed jumper, 
catfish, crabs, squids, octopus) 
were abundant; 8 groups  
(oil sardine, ribbonfish, seerfish, 
barracudas, whitebaits, penaeid 
shrimps, stomatopods, cuttlefish) 
were less abundant and 5 
groups (golden anchovy, thryssa, 
snappers, wahoo, silverbellies) 
were in a declining state.
In Goa the catch comprised 
mostly of pelagic resources, 
as the catch by purse seines 
dominated the landings. Of the 
16 important fish groups landed 
during 2015, one was abundant, 
six less abundant, eight 
depleting and one depleted. 
Pelagic resources: 
Karnataka
Pelagic fishes with an estimated 
catch of 233914 t comprised 
53% of the total catch. However, 
its contribution to the total 
marine fish catch registered a 
decline during 2015 mainly due 
to steep decline observed in the 
landing of small pelagic fishes.
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42890 t was landed during 2015 
and it comprised 4-10% of the 
total fish catch of Karnataka 
during the period 2011-15.
Tuna: With a catch of 6460 t,  
it formed 1.5% of the total 
fish catch. The resource 
was represented by five 
species with a dominance 
of Euthynnus affinis (88.4%), 
Auxis sp. (3.2%) and other 
tunas forming 8.5% of total 
tuna catch. The stock status 
indicated a declining trend for 
tuna in general as well as for E. 
Trawls contributed 53.4% of 
the pelagic catch followed 
by purse seines (29.4%), 
gillnets (8.72%) and ringseines 
(6.41%). Non-motorized sector 
operating different types of 
gears contributed 2.08% of the 
pelagic catch.
Major groups/species that 
contributed to the pelagic 
resources included the clupeids 
(sardines, shads and anchovies), 
scombroids (mackerel, tuna, 
seerfish), carangids (scads, 
horsemackerel, black pomfret 
and other carangids), ribbonfish, 
billfishes, barracudas, full and 
half beaks.
Mackerel: The catch (65699 t) 
during the year formed 14.84% 
of total catch. Trawls, purse 
seines, gillnets, ringseines and 
indigenous gears contributed 
44.2, 42.8, 8.4, 3.0 and 1.5% 
respectively to the total 
mackerel catch.
Sardines: Sardine catches 
included oil sardine (87%) and 
lesser sardine (12%). Catch of oil 
Stock status of major pelagic 
resources in Karnataka
Species/Stock Stock status
R. kanagurta Abundant
S. longiceps Less abundant
Carangids Abundant
T. lepturus Less abundant
S. commerson Less abundant
Tunas Abundant
Barracudas Less abundant
Whitebaits Less abundant
sardine over the years (2010-15) 
registered an increasing trend 
and contributed 22% in 2011 to 
30% in 2014. However, during 
2015 the catch declined and 
comprised only 9.8% of total fish 
catch. Gearwise, purse seines, 
trawls, ringseines, gillnets 
and other indigenous gears 
contributed 62.2, 13.3, 11.2, 10.7 
and 2.6% respectively.
Carangids: Scads (Decapterus 
spp.) were the most dominant 
group and formed 75% of total 
carangid catch. An estimated 
affinis. Trawls (68.4%), gillnets 
(18.2%) and purse seines 
(11.8%) were the major gears 
exploiting tunas.
Seerfish: Seerfish with a catch 
of 7449 t formed 1.68% of total 
fish catch of Karnataka. Among 
the two species available,  
S. commerson formed 
98.4% and S. guttatus 1.6% 
of the total seerfish catch. 
Seerfish stock indicated a less 
abundant status. Seerfishes 
were exploited mainly by the 
trawlnet (61.6%), purseseines 
(21.3%) and gillnet (16.0%).
Whitebaits: Whitebaits 
comprising mainly of 
Encrasicholina and Stolephorus 
genera formed <1% of the 
catch. Stock status indicated 
declining trend.
Pelagic resources: Goa
Contribution of the pelagic 
resources to the total marine 
fish catch in Goa registered a 
gradual increase over the years 
till 2014 but registered a steep 
decline during 2015. Pelagic 
fishes with an estimated catch 
of 54541 t comprised 79.6% of 
the total catch.
The major groups that 
constituted the pelagic 
resources included the oil 
sardines, mackerel, carangids 
and lesser sardines. Mechanized 
sector was dominated by the 
purseseiners which contributed 
77% of the total pelagic fish 
catch. Trawlers and gillnets 
contributed 3 and 2% of the 
pelagic catch respectively. 
Motorized sector mainly 
operated the shore seines and 
contributed 18% of the total 
pelagic fish catch.
Mackerel: Catch (18545 t) of 
mackerel contributed 27% of 
total catch in 2015 and over 
the last five years registered the 
highest contribution of 30% 
during 2011.
Sardines: Sardine catches 
comprised oil sardines (77%) and 
lesser sardines (23%). Catch of  
oil sardine over the years (2011-
14) registered an increasing trend 
and contributed 13.3% in 2010 
and 78.9% in 2014 to total fish 
catch of Goa. However, a drastic 
decline in catch during 2015 was 
noticed with a catch of 16212 t 
contributing only 23.7% to the 
total marine fish catch of Goa.
Other resources viz., ribbonfish, 
scads, horse mackerel, 
kawakawa (E. affinis), narrow-
barred spanish mackerel  
(S. commerson) and barracuda 
contributed 0.24, 0.27, 0.27, 
1.74, 9.21, 0.74, 0.06 and 0.11% 
respectively to the total fish 
catch of Goa.
Demersal resources: 
Karnataka
Demersal fishes with an 
estimated catch of 129709 t 
formed 29.3% of the total catch.
Perches including Nemipterus 
spp. contributed 58% of the 
demersal catch followed by 
lizardfishes (22%) and flat fishes 
(4%). Nemipterus randalli was 
the dominant species in the 
trawl forming 65% and  
N. japonicus (35%). Lizardfishes, 
bull’seye, Lagocephalus inermis, 
Stock status of dominant pelagic 
fishes in Goa
Speceis/Stock Stock status
R. kanagurta Declining
S. longiceps Declining
Other sardines Less abundant
E. affinis Less abundant
Other carangids Less abundant
Population/Stock parameters of major pelagic resources in Karnataka
Resource L
∞ 
(cm) K Yr-1 L
m
 (cm) M SSB (%) SS Yield (t) Recruitment nos.
S. longiceps 22.87 0.9 15 1.78 57264369 (84.48) 67776799 3242153 2700663237
R. kanagurta 31.8 1.11 17.5 2.099 14551588 (66.73) 21806637 29590416 1198853619
E. affinis 79.2 0.89 37.7 1.78 70 (46.36) 151 279 968
S. commerson 162.0 0.78 70.0 1.612 462 (25.96) 1780 6003 971
M. cordyla 49.6 0.7 29 1.494 2078461 (59.12) 3515535 5270218 103333539
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catch of Lactarius lactarius (188 t)  
formed 0.3% of the total catch.
Crustacean resources: 
Karnataka
Penaeid shrimps, crabs and 
stomatopods contributed to 
the catch. An estimated 34824 t 
of crustaceans were landed 
forming 8% of total catch in 
Karnataka. Major share of the 
landings were contributed 
by trawls. Multiday trawls 
contributed the major share of 
shrimps and crabs, whereas the 
stomatopods were landed only 
by the single day trawls. Total 
shrimp landing of Karnataka 
during the year was 16218 t, 
registering an increase of 30% 
as compared to 2014. Of the 
total penaeid shrimp catch, 
13920 t was landed by trawlers. 
The major species contributing 
to the shrimp catch were  
P. stylifera (33%), M. monoceros 
(25%) and M. dobsoni (25%). 
The species that contributed 
include F. indicus, P. monodon, 
M. affinis and S. choprai.
Total crab landing of Karnataka 
during 2015 was estimated at 
34887 t, an increase of 20.6% 
as compared to the previous 
year. The three species of 
edible crabs that constituted 
the fishery were Portunus 
sanguinolentus (37%), Charybdis 
feriatus (36%) and  
P. pelagicus (27%).
Crustacean resources: 
Goa
In Goa an estimated 4675 t 
of crustaceans were landed 
comprising 6.8% of the total 
catch. The penaeid shrimp 
landing was 2970 t of which 
2244 t was landed by trawlers. 
However, the catch during the 
year was 18% less than the 
catch observed during 2014. 
The estimated crab landing  
(577 t) in Goa during 2015 was 
90% more than that recorded 
during the previous year.
Molluscan resources: 
Karnataka
Comprised mainly of 
cephalopods (cuttlefish, squids, 
octopus), bivalves (clams, 
mussels and oysters) and 
gastropods. In Karnataka, the 
squids, cuttlefish and octopus 
comprised 4, 1.8 and 0.2% 
respectively.
Stock status of dominant demersal 
fish resources in Karnataka
Species/group Stock status
Elasmobranchs Abundant
Threadfin breams Abundant
Lizardfish Abundant
Halibut Abundant
Croakers Abundant
Bigjawed jumper Abundant
Catfish Abundant
Silverbellies Declining
Biological reference points (BRPs) of major demersal fish resources in Karnataka
BRP Nemiptrus japonicus Nemipterus randalli
Spawning stock biomass (t) 3171 (40%) 3804 (26%)
Standing stock biomass (t) 7857 14179
Total yield (t) 14489 26262
Recruitment (Nos.) 1674149 1591461
Stock status of demersal resources 
in Goa
Resource/species Stock Status
Threadfin breams Declining
Lizardfish Depleting
Croakers Less abundant
Bigjawed jumper Declining
Catfish Declining
Silverbellies Declining
Lactarius lactarius, pomfrets 
and Psettodes erumei formed 
6.4, 4.8, 1.15, 0.9, 0.8 and 0.06% 
respectively of the total fish 
catch. The catch (1658 t) of 
elasmobranchs increased by 
56.7% during the year to 1658 t. 
The rapid stock classification 
also showed that major 
demersal resources except 
silverbellies were abundant 
along Karnataka coast.
Demersal resources: 
Goa
The estimated demersal catch 
of Goa during 2015 was 6600 t  
and it formed 9.6% of the 
total catch. Threadfin breams 
were the major catch and it 
comprised 22% of demersal and 
2.09% of total fish landings. The 
Cephalopods: Cephalopod 
catch from Karnataka estimated 
at 26344 t declined by 1.3% as 
compared to previous year. 
The resource constituted 6% of 
the total fish production of the 
State. Cephalopods were mainly 
caught in multi-day trawlers 
contributing 97.9% to the total 
cephalopods production, 
followed by single-day trawlers 
(1.8%) and purse seiners (0.3%).
Squids dominated the catch 
(66.4%) followed by cuttlefishes 
(30.5%) and octopus 3.1%. While 
squid catch registered a decrease 
by 10%, the cuttlefish and 
octopus catch increased by 18% 
and 51% respectively.Uroteuthis 
(Photololigo) duvaucelii (49.4%) 
and Sepia pharaonis (22%) were 
the dominant species in the 
cephalopod fishery.
Prediction of yields and average 
annual biomass of  
U. (P.) duvaucelii population 
(west coast of India) as a 
function of changes in the 
fishing mortality (F) were 
explored with the predictive 
length based Thompson–Bell 
model. The estimates on 
maximum sustainable yields 
(MSY), maximum economic 
yield (MEY) and the optimum 
effort levels indicated that the 
current yield of U. (P.) duvaucelii 
(54614 t) was closer to the MSY 
estimates of 54558 t, while the 
maximum economic yield of 
`6600 million was at 70% of 
the current fishing mortality 
levels, suggesting reduction in 
fishing effort.
Catch and catch rates of  
U. (P.) duvaucelii in relation to 
the environmental variations 
showed a positive relation 
with SST. Monthly catch and 
catch per fishing hour of 
squids in commercial trawl 
during 1985-2009 are used 
as abundance indices. Linear 
regression models with ARIMA 
errors were fitted with catch 
per unit hour time series as 
dependent variable and SST and 
rainfall as exogenous variables. 
The rainfall and the resulting 
reduction in SST were observed 
to have a negative effect on 
squid abundance, while the 
SST recorded a positive impact. 
ARIMA models provided 
satisfactory fits to observed 
data and for forecasting 22 
months ahead.
Molluscan resources: 
Goa
Cephalopod production 
from Goa was estimated at 
2350 t during the year 2015. 
Cephalopods constituted 
3.43% of the total marine 
production of Goa. Total 
cephalopod production by 
all gears registered 3 fold 
increase when compared to the 
production of 2014 (846 t). The 
MTN contributed 0.55%, MDTN 
contributed 98.47%, purse seines 
0.52% and other gears (shore-
seine and other gears) 0.46% to 
the cephalopod landings.
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Kerala and 
Lakshadweep
Research Project : FISHCMFRISIL201200300003
Himantura fai landed at Cochin Fisheries Harbour
Trend in marine fish landings of Kerala during 2002 -2015
Total marine fish landings in 
Kerala was 482499 t in 2015 
registering a decline of 16% 
compared to the previous year. 
Landings of major resources 
like mackerel, threadfin breams 
and Stolephorous spp. showed 
an increase while a decrease 
was noted in the landings of 
oil sardine and cephalopods. 
August-September was the most 
productive season (44%) followed 
by January-March (22%).
Pelagic resources
Pelagics contributed 61% of  
total marine fish catch and  
were mainly constituted by  
oil saridine, mackerel, 
carangids, ribbonfishes, 
seerfishes, tunas, billfishes and 
barracudas. Decline in pelagic 
production continued during 
the year due to decreased oil 
sardine contribution.
Oil sardine: Total sardine catch 
in Kerala during 2015 was  
78721 t of which oil sardine 
accounted for 86.9% (68431 t)  
and the other sardines 
accounted for 13.1% (10290 t). 
Oil sardine catch along Kerala 
coast declined drastically to 
68431 t registering a sharp 
decline from an estimated  
1.55 lakh t recorded in the 
previous year and a record 3.92 
lakh t during 2012. Unfavourable 
environmental impact caused 
by the El Nino appears to have 
played a powerful role in the 
slump of oil sardine fishery.
Mackerel: Mackerel catch 
during 2015 was 70079 t 
which accounted for 14.5% 
of the total Kerala marine fish 
production. Landings showed 
a gradual increase from 2012 
to 2015 and has exceeded the 
average production (64629 t) 
for the five year period, 2007-11. 
Recruitment was observed in 
April-May period and only 2% 
of estimated numbers in the 
landings off Kochi were below 
minimum legal size (140 mm) 
compared to 11% in 2014.
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Whitebaits: An estimated 39135 t 
of whitebaits were landed in 
2015 which accounted for 8.1% 
of the total marine fish landings, 
registering a marginal increase 
compared to the previous year.  
Encrasicholina devisi with 72.7%  
contributed the major catch, 
followed by Stolephorus 
commersonii (22.2%). S. indicus,  
S. waitei and S. insularis accounted 
for 2.6, 1.1 and 1.1% respectively.
Carangids: Fishery of carangids 
was supported by 28 species, 
with 11 at commercial level. 
Scads contributed 65% of the 
resource catch with Decapterus 
sp. alone contributing 43%. 
Rapid stock assessment (RSA) 
of carangids suggests that 
the resource off Kerala waters 
remain in abundant state.
Ribbonfishes: Fishery was 
supported by two species 
Trichiurus lepturus and T. auriga 
with T. lepturus dominating 
the landings. Fishery was 
highly irregular with peak 
during August-November, with 
almost 93% of the catch during 
the period.
Seerfishes: Fishery was 
supported by three species, 
Scomberomorus commerson 
(92%), S. guttatus (3.3%) and 
Acanthocybium solandri (4.6%). 
S. guttatus formed fishery from 
the northern Kerala coast and 
A. solandri from oceanic waters. 
Landing showed an upward 
trend with a catch of 7767 t.
Tunas: An estimated 16668 t of 
tuna was landed during 2015 
against 17719 t in 2014 which 
accounted for 3.5% of the total 
Kerala marine fish production. 
Fishery was supported by  
9 species. Coastal and neritic 
tunas together constituted 
60.3% of the resource catch and 
was dominated by Euthynnus 
affinis, which represented 34.4% 
of the total tuna catch. 
Heavy landing of juveniles of Nemipterids at Munambam
Demersal resources
Elasmobranchs: In Kerala, 6564 t  
of elasmobranchs were landed 
from all gears during 2015 
forming 1.36% of total marine 
fish landings and 7.15%  
of demersal landings of the state. 
Sharks contributed 55.8%  
(3665 t) of the elasmobranch 
landings, followed by rays 49% 
(2651 t), and skates 4% (248 t)  
respectively. More than 20 
species of sharks were observed 
in the landings namely, 
Carcharhinus falciformis (36%), 
Alopias pelagicus (15%), C. 
longimanus (11%), Galeocerda 
cuvier (9%), Sphyrna lewini 
(8%), Carcharhinus leucas 
(6%), Isurus oxyrinchus (4.5%), 
Alopias superciliosis (3%) and 
Stegostoma fasciatum (2%). 
During the year, 1417 t of rays 
were landed contributing to 5% 
of the total catch. Species  
contributing to the fishery 
were mainly Taeniura meyeni, 
Himantura fai, Mobula 
japanica, Mobula tarapacana, 
Pteroplatytrygon violacea, 
Aetobatus nari nari and Manta 
birostris. Heavy landings of H. fai 
were recorded thrice during the 
year at Cochin Fisheries Harbour.
Threadfin breams: A total of 
42220 t of threadfin breams 
were landed by mechanized 
trawl nets (98.5%) which formed 
8.75% of total landings of the 
state. There was a 55.5% increase 
in the landings compared to 
that of 2014. Fishery was mainly 
constituted by two major species 
Nemipterus randalli (56.3% ) and 
N. japonicus (40.4%.)  
N. bipunctatus was landed in 
small quantities (3%). Percentage 
of fishes below the MLS 
constituted about 75-80% of the 
total threadfin breams landings.
Lizardfishes: Lizardfishes 
contributed 13572 t which 
formed 6.2% of the total 
landings of the state registering 
a decrease of 1.33% compared 
to the previous year. Fishery 
occurred throughout the year 
with peak landings during 
the post-monsoon months. 
Four species contributed to 
the fishery viz., Saurida tumbil 
(53%), S. undosquamis (42%), 
Trachynocephalus myops (4%) 
and S. micropectoralis (1%).
Pigface breams: Landings of 
pigface breams during the year 
was 383 t, which was 11.5% 
lower than that of the previous 
year. Peak landing was observed 
during January-March. Fishery 
was supported by 4 species, 
Lethrinus mahsena (47%),  
L. conchyliatus (26%),  
L. microdon (25%) and  
L. rubrioperculatus (2%). Mature 
individuals of L. mahsena were 
present throughout the year 
with peak occurrence during 
May (46%) and December (32%).
Flatfishes: An estimated 
10575 t of flatfishes were 
landed in Kerala during 2015. 
Landings have shown a sharp 
decline since 2012 in Kerala. 
Cynoglossus macrostomus 
which once formed 98% of 
the Malabar flatfish fishery 
decreased to 85.4% of the 
landings. Landings of Psettodes 
erumei was aslo scarce during 
the year. Peak landings of 
Malabar sole was recorded 
from September onwards after 
southwest monsoon.
Rock cods: During the year,  
2738 t was landed in Kerala. 
Twelve species of groupers 
contributed to the commercial 
fishery of Kerala. Epinephelus 
diacanthus contributed 32%, 
followed by E. areolatus (17%),  
E. longispinus (12%), 
Cephalopholis sonnerati (8%), 
E. epistictus (6%) and other 
species in minor quantities. 
A noticeable feature was the 
increase in the landings of Variola 
louti, Cephalopholis miniata 
and Epinephelus bleekeri to the 
commercial landings during 
2015 compared to scant landings 
in the previous years and the 
decline in the landings of the 
once dominant E. epistictus.
Snappers and seabreams: 
During 2015, an estimated 1615 t  
of snappers was landed by 
various gears in Kerala. Sixteen 
species of snappers contributed 
to the commercial fishery, 
the dominant species being 
Pristipomoides typus, Lutjanus 
gibbus and L. bohar. Many new 
entrants into the commercial 
fishery were noted among 
snappers viz., L. lutjanus,  
L. kasmira, Pinjalo lewisi.
Priacanthids: During the year, 
multiday trawlers landed 5685 t  
of priacanthids in Kerala with 
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an increase of 37% over the 
previous year. Peak landing 
was observed during October 
and November. Priacanthus 
hamrur (81%), Cookeolus 
japonicus (17%) and Priacanthus 
sagittarius (2%) were the 
species landed.
Puffer fishes: Puffer fish 
landing during 2015 was  
265 t with heavy landings 
during January. Landings 
increased by 9.4% compared 
to 2014. Lagocephalus inermis 
was the major species landed. 
Mature individuals were 
observed during April-May  
and September-October  
period.
Whitefish: Whitefish (Lactarius 
lactarius) contributed 663 t  
registering 12.3% decline 
compared to 2014 landings. 
Peak landing was during the 
post-monsoon period of 
October-December. Mature 
individuals of L. lactarius 
were present throughout the 
year with peak occurrence 
during January-April (67%), 
December (66%) and 
November (56%).
Silver pomfret: During 2015, 
the estimated landings of silver 
pomfret in Kerala was 685 t which 
was 41.5% lesser compared to the 
previous year. Pomfret landings 
was mainly contributed by one 
species Pampus argenteus. The 
peak landings was observed in 
October–December and April-
May.
Eels: Estimated landings of 
eels was 581 t which was 4.5% 
higher than that of the previous 
year and formed about 0.7% 
of the multiday driftnet and 
hooks and line landings of 
Kerala. Landings were mainly 
contributed by two species 
Muraenesox bagio ( 60%) and  
M. cinereus (40%).
Crustacean resources
Crustacean resources 
accounted for 46143 t (9.6% of 
Bull’s eye landing at Kochi
the total catch) of which highest 
landing was at Sakthikulangara 
Harbour. During 2015, an 
estimated 38006 t of penaeid 
and 1736 t of non-penaeid 
shrimps were landed. In the 
overall landings of penaeid 
shrimps, M. dobsoni dominated 
with 38.15% followed by  
P. stylifera (34%), M. monoceros 
(5.78%), F. indicus (3.76%) and 
Solenocera choprai (2.69%).
An estimated 722 t of deep sea 
shrimps were landed, of which 
deep sea penaeid shrimps 
formed 40% and the rest 
constituted by non-penaeids.  
Landing of deep sea 
shrimps decreased by 21% 
compared to the previous 
year. Metapenaeopsis 
andamanensis (50.7%) and 
Aristeus alcocki (21%) were the 
dominant species.
Total lobster catch in Kerala 
was 64 t showing a decrease 
by 16% compared to 2014. 
At Sakthikulangara Fishing 
Harbour, lobsters accounted 
for 42 t showing a decrease by 
18 t (31%) from the previous 
year with Puerulus sewelli 
(30%) being the dominant 
species followed by Thenus 
unimaculatus (22%) and 
Panulirus homarus (2.8%).
A total of 2989 t of marine crabs 
were landed recording a decrease 
of 16% than 2014. Maximum 
landing was recorded from Kollam 
District. Charybdis feriatus (41.81%) 
and Portunus sanguinolentus 
(41.80%) were dominating the 
catch followed by P. pelagicus 
(11.04%). There was considerable 
decrease in Charybdis lucifera and 
C. natator than the previous 
year. Podophthalmus vigil was 
recorded exclusively from 
Kozhikode which formed 1.07% 
in overall catch of Kerala this 
year. A total of 14.72 t Charybdis 
smithi was recorded from 
Malappuram, Kollam, Ernakulam 
and Thrissur districts.
Molluscan resources
A total of 38509 t of 
cephalopods were landed in 
Kerala during 2015, registering 
20% decline compared to 
previous year. Cuttlefishes 
(54.3%) formed the dominant 
group followed by squids (37.9%) 
and octopuses (7.8%). Major 
gears such as MDTN (68.2%) and 
OBHL (16.4%) contributed 84.6% 
of Kerala’s cephalopods catch. 
S. pharaonis, U. (P.) duvaucelii 
and Amphioctopus neglectus 
stocks were analysed for their 
mean length in fishery. In case 
of U. (P.) duvaucelii, the mean 
lengths were marginally below 
the optimum length of capture. 
Mean lengths were 19% less 
than the L
opt
 during 2015. The 
major cuttlefish S. pharaonis 
was exploited at 16.7% below 
the optimum length of capture 
(L
opt
) during 2015. In case of 
major octopus A. neglectus  
Population/stock parameters of of dominant species of shrimps
Species L
∞
 (mm) K L
m
 (mm) SSB% Y/recruit (kg)
M. dobsoni 130 1.8 64 47 1.44
P. stylifera 126 1.2 71 42 1.12
Growth parametes of important cephalopod resources
Species
Growth parameters
L
∞
 (mm) K
U. (P.) duvaucelii 374 1.4
S. pharaonis 387 0.63
A. neglectus 107 0.81
Annual stock status of major cephalopod stocks using length based cohort 
analysis (LCA).
Species Length range (mm)
Mean 
length 
(mm)
SSB (t) SST (t)
U. (P.) duvaucelii 50–350 200 7443 8572
S. pharaonis 50–350 200 13727 15854
A. neglectus 45–90 67.5 1835 2262
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the annual mean lengths were 
very close to the L
opt
 (5.9% 
more). Rapid stock assessment 
of 11 cephalopod stocks 
indicated that Sepia pharaonis, 
U. (P.) duvaucelii and Sepiella 
inermis are abundant,  
S. prashadi is less abundant 
and other seven stocks 
are declining.
Age and growth of the Loliolus 
hardwickei were studied. 
Statolith increments were rapid 
and the life cycle appears to be 
less than six months. Estimates 
of age ranged between 44 to 
121 days for female and 52 
to 110 days for male. Males 
showed slower daily growth 
rate than females.
Oceanic squid survey cruise 
was conducted around 
Lakshadweep Island in January 
2016 on FV Silver Pompano. 
Lights in the night aggregated 
large amounts of oceanic 
squids. During the trawl 
operations, some rare species 
of squids viz., Bathyteuhis 
bacidefera, Histioteuthis 
miranda, Octopoteuthis sp., 
Abralia sp. and Abraliopsis sp. 
were collected. Paralarvae 
of oceanic squids viz., 
Sthenoteuthis oualanensis, 
Ancistrocheirus lesueurii, 
Abraliopsis sp.and Abralia sp. 
were also collected.
Lakshadweep
The estimated total tuna 
landings in 2015 by pole and 
line (P&L), troll line, drift gillnet, 
hand lines (offshore) and long 
line was 10598 t against 11231 t 
in 2014. Total catch during the 
year declined by 5.6% (633 t)  
compared to the previous year. 
Tuna catches during the year 
accounted for 89.3% of the 
total fish landings. The species 
which supported tuna fishery in 
2015 were Katsuwonus pelamis 
(77.2%), Thunnus albacares 
(18.1%), Euthynnus affinis 
(3.7%), Auxis thazard (0.7%) and 
Gymnosarda unicolor ( 0.3%). 
Thunnus obesus catches were 
insignificant. K. pelamis was the 
only species which recorded 
increase during the year and 
all other species recorded 
considerable decline.
The surface skipjack P&L 
efforts expended has recorded 
remarkable (19%) increase in 
Lakshadweep in 2015. This was 
mainly due to the comparatively 
better aggregations of pure 
skipjack shoals in islands like 
Minicoy, Agatti, Andrott, Suhali 
and Bitra. Also, at Agatti the 
tuna fishery has recovered and 
recorded very good improvement 
in 2015. The comparatively 
increased skipjack landings in 
2015 for entire Lakshadweep was 
almost at par with the annual 
average production levels of 1980s 
and ‘90s . The surface skipjack 
shoals which were aggregating 
more around Androth, Kalpeni 
axis in recent years has almost 
spread out to entire Lakshadweep. 
The availability of very high 
aggregations and exploitation of 
medium and large sized (15-30 kg) 
yellowfin tunas near Kalpeni / 
Cheriyam and Androth islands 
during the last two years has 
considerably declined in 2015. 
This has seriously affected the 
tuna catches in general and 
yellowfin catches in particular, 
of the drift gillnet production 
in Androth.
Impact assessment of 
ring seine fishing
Contribution of ring seines 
to marine fish landings of 
Kerala increased from 21.4% in 
nineties to 51% during 2001-
14. However in 2015, the gear 
contributed 164843 t (25%) to 
the total marine production 
of the state. About 1298 ring 
seiners operated during the 
year along the Kerala cost, out 
of which 986 were outboard 
ring seiners (OBRS) and 312 
units of inboard ring seiners 
(IBRS). IBRS units invariably 
engaged medium sized boats 
of LOA between 10 and 14 m 
fitted with OB engine of 25 hp 
and above as carrier vessels. 
OBRS units mainly used small 
to medium sized ring seines 
of 250 and 600 m length, 30 
and 70 m depth with 8-12 mm 
or 18-22 mm mesh targeting 
respectively anchovies and 
sardines or mackerel). IBRS 
units on the other hand operate 
large ringseines of 800 to over 
1200 m length, 80 to 100 m 
depth with 18 mm webbing 
or above which were used in 
sardine and mackerel fishing.
Fishing effort by ring seines 
increased steadily till 2012 due 
to its horizontal spread along 
the entire coast. Thereafter it 
declined due to low catch and 
catch rates, which made their 
operation economically non-
viable. Both production by gear 
and their contribution to the 
state’s total landings registered 
a sharp down trend after 
2012, due to the collapse in oil 
sardine fishery.
Catch comprised about 
31 species of finfishes, 
shellfishes and squids, 
dominated by small pelagic 
groups. Oil sardine (38.6%), 
Indian mackerel (24.2%) and 
anchovies (23.2%) were the 
most dominant resources 
accounting about 86% of 
the catch. Though catch of 
depth range off Neendakara. 
During January cruise, water 
temperature ranged from 27 
to 29°C and salinity from 34 
to 36 ppt. Benthos retained in 
500 µm mesh was higher at 
14 m depth being 82.2 g m-2. 
Zooplankton biomass  
(0.44 ml m-3) as well as density 
(1679 no. 1000 m-3) were 
also higher at 14 m depth. 
Phytoplankton quantity 
reduced from 194000 cells per 
1000 ml to 100000 cells  
per 1000 ml, with increasing 
depth. Out of five hauls 
operated at different depths, 
the haul performed at 90 m 
depth gave very low catch of 
0.8 kg and haul at 14 m depth 
gave 17 kg. Shrimps formed 
only 3.7% of the catch at 14 
m depth and comprised two 
species viz., P. stylifera (0.5%) 
and M. dobsoni (99.5%).
During the cruise conducted 
in March,  2 stations were 
covered, one at 30 m and 
second one at 50 m depth. 
Water temperature and salinity 
recorded were 30°C and 32 ppt 
respectively. Benthos biomass 
was 3.9 and 7.1 g m-2 at 50 
and 30 m depths respectively. 
Zooplankton biomass ranged 
from 0.03 to 0.2 ml m-3 at the 
two stations. Phytoplankton 
density was higher (194000 
cells per 1000 ml) at 30 m 
depth than at 50 m depth 
(102000 cells per ml). Total 
fish caught at 30 m depth was 
30 and 8 kg at 50 m depth. 
Shrimps were not recorded in 
the catch at both stations.
major species in the gear 
was supported mainly by 
immature fishes, catch was 
above the declared minimum 
legal size (MLS).
Spatial distribution 
and seasonal 
migration of Karikadi 
shrimp in relation 
to environmental  
parameters
Experimental trawl fishing was 
conducted off Neendakara 
during January and March 
utilising R.V Silver Pompano.
In January, experimental 
trawling was conducted 
at five stations at 10-90 m 
Fishing effort by outboard ringseine (OBRS) and Inboard ringseine (IBRS) 
units along the Kerala coast during 2010-’15
Effort in units Effort (h)
Year IBRS OBRS IBRS OBRS
2012 74416 159967 175393 264424
2013 66297 135782 169615 232323
2014 36398 139212 107217 295755
2015 29336 114662 81693 244199
Catch and effort details of OBRS and IBRS units along the Kerala coast during 
2015
Parameter IBRS OBRS Total
Catch 66770 98073 164843
Effort (units) 29336 114662 143998
Effort (h) 81693 244199 325892
CPUE (kg) 2276.0 855.3 1144.8
CPH (kg) 817.3 401.6 505.8
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Tamil Nadu 
and Puducherry
Research Project: FISHCMFRISIL20120800008
pelagic finfish landing in Tamil 
Nadu. Among sardines, other 
sardines formed 16.8% in the 
total catch and 30.5% in the 
pelagic finfish catch whereas 
oil sardine formed 12% in the 
total catch and 22% in the 
pelagic finfish catch. Oil sardine 
was landed by MRS (50%), trawl 
(31%), OBBN (98%), OBRS (7%) 
and OBGN (4%). The sardine 
catch in trawl in Tuticorin was 
by 6 species, S. gibbosa (37.6%), 
S. longiceps (6%), S. albella 
(45.6%) S. fimbriata (1.4%),  
A. clupeoides (2.2%) and  
A. sirm (6.5 %). In Chennai, it 
was dominated by S. gibbosa 
(86.1%) followed by S. longiceps 
(12.4%) and A. sirm (1.2%). 
In Mandapam, the resource 
comprised of S. gibbosa and 
S. albella in Gulf of Mannar of 
which the former dominated 
whereas in Palk Bay, it was  
S. longiceps (66.5%) in addition 
to S. gibbosa (8.4%) and  
S. albella (25.1%).
Mackerel: The landing was 
22711 t forming 3.2% of the total 
catch and 5.8% among pelagic 
finfish. Indian mackerel was 
landed mainly by OBGN (34.4%), 
trawlers (24.2%), OBRS (35.1%) 
and MRS (5.7%). The dominant 
species was Rastrelliger 
kanagurta but the fishery in 
Chennai comprised R. faughnii 
(33 %) also.
Tuna: Total tuna landing in 
Tamil Nadu was 15885 t. Tuna 
catch in drift gillnet fishery at 
Tuticorin was constituted by 
seven species, K. pelamis (71.3%), 
T. albacares (15.6%), E. affinis 
(8.2%), A. thazard (2%), A. rochei 
(2.3%), Sarda orientalis (0.6%) and 
T. tonggol (0.02%). In Chennai, 
tuna fishery was comprised of 
T. albacares (30.2%), A. thazard 
(27%), K. pelamis (24.6 %) and  
E. affinis (18.2%).
Carangids: Total production of 
carangid was 63797 t. Carangid 
Total marine fish production in 
Tamil Nadu during 2015 was 
7.09 lakh t. Mechanized trawlers 
contributed 67% of the total 
landing and the contribution 
by out-board motor operated 
gillnet was 14.8%. The other 
major contributors were out- 
board motor operated ring 
seine 8.7%, out-board motor 
operated hook and line 2.3% 
and mechanized ring seine 1.5%. 
But the total effort expended in 
numbers showed that out-board 
operated gillnets was the most 
dominant one registering 68.8% 
whereas the contribution by 
mechanized trawlers was only 
around 12.6%.The catch in other 
important gears were OBHL 
9.9%, OBTN 4.3% and OBRS 
1.39 %. Pelagic finfishes formed 
56.9%, demersal finfishes 30%, 
crustaceans 7% and cephalopod 
5.9%. The district-wise landing 
showed maximum contribution 
from Ramanathapuram (25.4%) 
followed by Nagapattinam 
(17.8%), Kanyakumari (13.1%) and 
Tuticorin (13%). In Puducherry, 
the total landing was 81113 t of 
which 45.6% was contributed 
by pelagic resources, 34.6% 
demersal, 7.5% crustaceans and 
12.1% by molluscs (cephalopods). 
Sardines dominated forming 
23%, followed by silverbellies 
8.4% in the total catch.
Pelagic resources
Sardines: It formed around 
29% of the total marine fish 
landing and 52.9% of the total 
Skipjack tuna landing at Tuticorin
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whereas it was U. tragula and 
U. taeniopterus in Mandapam 
Gulf of Mannar. In Tuticorin, 
Parupeneus indicus followed 
by U. sulphureus dominated 
whereas in Chennai,  
U. supravittatus followed by  
U. vittaus dominated.
Croakers: The landing was 
10763 t forming 1.5% of the total 
landing and 5.2% of the demersal 
group. Around 67.5% was landed 
by trawlers and 24% by OBGN. 
Fishery in Mandapam Gulf of 
Mannar and Palk Bay comprised 
of five and eight species 
respectively with Nibea maculata 
dominating in Gulf of Mannar 
and Pennahia macrophthalmus 
in Palk Bay. In Chennai, Johnius 
carutta followed by  
N. maculata dominated.
Threadfin breams: The landing 
was 14996 t and about 89% 
was landed by mechanized 
trawlers and 10.5% by OBGN. 
The major species that formed 
the fishery in Tuticorin were 
Nemipterus randalli (27.28%), 
followed by N. bipunctatus 
(25.72%) whereas in Chennai, 
N. japonicus followed by  
N. bipunctatus predominated.
Groupers/Rock cods: Total 
grouper landing was 3916.5 t 
which formed 0.6% of the total 
landing in Tamil Nadu.  
In both Tuticorin and Chennai 
Epinephelus malabaricus was 
the most dominant species.
Pigface bream: Total production 
was 17290 t which formed 
Acanthocybium solandri landing at Tuticorin
fishery in trawl in Tuticorin 
consisted of 9 genus–
Decapterus spp. (52.3%), 
Caranx spp. (21.7%), Selaroides 
leptolepis (15.4%), Selar 
crumenophthalmus (6.7%), 
Atule mate (2.4%), Alectis spp. 
(0.8%), Alepes sp. (0. 5%) and 
Scomberoides spp. (0.3%). In 
hook and line, the fishery was 
constituted by Scomberoides 
spp. (42.2 %), Caranx spp. 
(36%) and Elagatis bipinnulata 
(21.8%).
Seerfish: Total seerfish landing 
was 8752 t, composed of  
S. commerson, S. guttatus, 
and A. solandri. The drift 
gillnet fishery at Tuticorin 
constituted S. commerson and 
A. solandri and in Chennai, by 
S. commerson and S. guttatus.
Billfishes: Billfish landing was 
2853.5 t, mainly by MGN. In 
Tuticorin, the fishery was 
comprised of Istiompax indica 
(60%), Xiphias gladius (23.1%), 
Istiophorous platypterus (12.8%) 
and Tetrapturus sp. (3.7%).
Demersal resources
Silverbellies: It is the most 
important demersal finfish fishery 
resource in Tamil Nadu (74761 t) 
forming around 10.5% of the total 
and 36.1% of the demersal finfish 
landing. It was landed mainly by 
mechanized trawlers, comprising 
of 12 species among which 
Karalla dussumieri followed by  
K. daura were the dominant ones 
in Mandapam, Gazza minuta 
followed by K. dussumieri in 
Tuticorin and Deveximentum 
insidiator followed by  
K. dussumieri in Chennai.
Goatfish: The landing was 
16372 t forming 2.3% of the total 
landing and 7.9% of the demersal 
group. The catch comprised 
of nine species among which 
Upeneus sundaicus and  
U. tragula were the dominant 
ones in Mandapam Palk bay 
followed by Arius arius and 
Plicofollis argyropleuron formed 
the dominant species.
Flatfish: The resource formed 
0.4% and 1% (2585 t) of the 
total catch and demersal catch 
respectively. The main gears 
were MDTN (31%), MTN (23%) 
and OBGN (45%). Two species 
of flatfishes landed were 
Psettodes erumei (96%) and 
Cynoglossus macrostomus (4%).
Crustacean resources
Total crustacean catch was 
47759 t constituted by penaeid 
shrimps (27436 t), non-
penaeid shrimps (1685 t), crabs 
(18042 t), lobsters (472 t) and 
stomatopods (24 t). Trawls 
contributed more than 90% of 
shrimp catch, around 49% of 
crabs and 74% of lobsters. The 
other significant contributor 
was OBGN.
In Tuticorin, P. semisulcatus and 
F. indicus dominated shrimp 
fishery. P. sanguinolentus and 
P. pelagicus dominated crab 
fishery at Tuticorin. In 2015 also, 
there was targeted fishery of 
the deep sea crab, Charybdis 
smithii by the deep sea trawlers 
especially during October to 
December due to slump in the 
catch of quality fishes resulting 
in heavy landing of the crab. 
The monthly CPUE of this 
species ranged from 0.3 to 6.3 t  
with an average CPUE of 3.7 t. 
In Chennai, F. indicus followed 
by M. dobsoni dominated the 
shrimp fishery and among 
crabs, P. sanguinolentus formed 
the dominant species. Panulirus 
ornatus dominated in the trawl 
fishery among lobsters whereas 
2.4% of the total landing in 
Tamil Nadu. Important species 
forming the fishery in Tuticorin 
were Lethrinus lentjan (54.2%), 
L. nebulosus (21.9%), L. miniatus 
(13.%), L. obsoletus (5.9%) and  
L. ornatus (4.7%).
Pomfret: Total landing was 
4457 t and they were landed 
mainly by trawlers. The fishery 
in Chennai comprised of 
Parastromateus niger (96%), 
Pampus argenteus, (3.2%) and 
P. chinensis (0.8%). Chinese 
pomfret was landed only 
in Cuddalore.
Lizardfish: Total landing was 
9389 t accounting for 1.3% 
of total landing and 4.9% of 
total demersal fish landing. 
The main contributors were 
MDTN (58.1%), MTN (35.6%) 
and OBGN (5.7%). Saurida 
micropectoralis was the 
dominant species.
Snappers: Snappers formed 
6014 t forming 0.8% of the 
total catch and 3% of the 
demersal catch. It was landed 
by MTN (38%), MDTN (21%), 
OBHL (24%) and OBGN (15%). 
Lutjanus rivulatus followed 
by L. fulviflamma were the 
important species.
Catfish: Total catfish landing 
was 7137 t which formed 1% of 
the total landing and 4% of the 
demersal group. MDTN (31%) 
followed by OBGN (28%), MTN 
(25%) and OBRS (7%) were the 
major contributors. Among 
catfishes, Netuma thalassina 
Decapterus sp. landing at Chinnamuttom
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Species composition  (%) of Demersal fishes
Goat fishes Mandapam (PB) Mandapam (GM) Tuticorin Chennai
Upeneus sundaicus 50.9 5.9 0 3.2
U. tragula 20.6 62 0 5.2
U. sulphureus 6.2 7.4 23.34 18.7
U. taeniopterus 18.6 16.2 0 0
U. vittatus 3.1 2.4 22.58 0
U. supravittatus 0 0 0 36.9
U. guttatus 0 0 0 27.7
Parupeneus indicus 0.6 6.1 40.36 3.9
P. heptacanthus 0 0 13.72 4.3
Croakers Mandapam (PB) Mandapam (GM) Chennai
Pennahia macrophthalmus 63.9 9.6 0
P. anea 0 0 1.2
Johniops dussumieri 11 2.8 0
Dendrophysa russelli 6.9 0.0 0
Nibea soldado 2.1 0.0 0
N. maculata 8.2 76.4 26
Otolithes ruber 1.2 4.9 20
Johnius dussumieri 2.4 0.0 1.8
J. carutta 4.4 3.1 32
Kathala axillaris 0 0.0 19
Silverbellies Mandapam (GM) Tuticorin Chennai
Karalla dussumieri 48 19.96 25.4
Gazza minuta 20.1 29.8 6.8
Karalla daura 20.5 8.37 0
Secutor ruconius 2.4 0 0
Photopectoralis bindus 2 6.39 16.9
Equulites lineolatus 0 17.16 0
Leognathus equulus 0 0.92 0
L. brevirostris 0 1.72 13.3
Eubleekeria splendens 0 15.68 6.1
Deveximentum insidiator 0 0 31.5
Nuchequula mannusella 5 0 0
Eubleekeria jonesi 2 0 0
Species composition  (%) of different demersal  resources 
Tuticorin % Chennai %
Nemipterids
Nemepterus bipunctatus 25.72 33.9
N. japonicus 5.66 37.4
N. randalli 27.28 2.9
N. peronii 8.1
N. nematophorus 0.3
Scolopsis vosmeri 21.96 0.8
S. bimaculatus 19.38 16.7
Rock cods
Epinephelus malabaricus 30.02 42.8
E. bleekeri 16.15
E. undulosus 13.87 20.7
E. coioides 14.19
E. fasciatus 2.01 1.3
E. merra 6.74
E. radiatus 17.8
E. epistictus
Cephalopholis spp. 17.02 17.4
P. homarus dominated in gillnet 
fishery in Tuticorin, P. homarus 
in Chinnamuttom, Colachel 
and Chennai.
Cephalopod resources
Total cephalopod catch was 
40264 t constituted by cuttlefish 
(19563 t), squids (15716 t) 
and octopus (4984 t). Trawls 
contributed more than 85% of 
the catch. In Mandapam and 
Tuticorin, the cuttlefish Sepia 
pharaonis dominated and in 
Chennai, the dominant species 
was Sepiella inermis. Among 
squids, Uroteuthis (P) duvaucelli 
dominated and in Tuticorin, 
U. singhalensis. Among 
Octopus, Octopus dollfusi 
Species composition (%) of commercially important shrimps
Tuticorin Chennai
Gear Trawl Trawl Thallumadi Est. gillnet Ring net Gill net 
Centre Fishing harbour Vempar Mottaigopuram Punnaikayal Manappad Manappad
Inshore  shrimps 13
P. semisulcatus 88.5 59.6 99.53 10.2 29.8 8.36
P. latisulcatus 0.9 2.9 0.06 3.0
F. indicus 2.4 0.33 61.5 49.6 13.18
P. monodon 2.7 4.64
M. monoceros 0.1 9.09
M. dobsoni 1.2 18.5 75.4 10.6 10.73
M. affinis 6.27
M. moyebi 0.14 0.7 0.06 3.5 2.55
M. elegans 0.0003 0.3
P. maxillipedo 4.0 3.3 0.01 12.3 6.7 6.18
P. stylifera 2.6 0.3 12.3 2.9 2.36
P. uncta 0.03 0.7 3.36
P. longipes 2.64
M. mogiensis 0.03 0.7 0.01
M. stridulans 0.03 3.1 5.18
M. toloensis 9.5
M. hilarula 1.3
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E. ensirostris 0.03
T. curvirostris 0.8 2.31
T. sedili 8.6 3.62
T. granulosus 8.6
N. maldivensis 0.0003
A. rapacida 0.1
Others 18.7
Deep sea shrimps 87.00
M. andamanensis 87.22
S. hextii 8.52
P. investigatoris 0.99
H. gibbosus 0.45
P. jerryi 0.01
P. quasigrandis 0.84
M. coniger 1.20
P. fissuroides 0.04
H. woodmasonii 0.73
Species composition (%) of commercially important crabs 
Tuticorin Chennai
Gear Trawl Trawl Thallumadi Gillnet Gillnet Gillnet Gillnet Gillnet Gillnet 
Centre
Fishing 
harbour
Vempar
Mottai 
gopuram
Punnaikayal TK VP Kayalpatnam Manappad Periathazhai
Inshore  crabs 1.3
P. pelagicus 1.3 48.0 47.30 28.97 16.98 47.58 11 1.2 0.6 4.27
P. sanguinolentus 36.5 17.0 3.40 57.14 48.97 11.7 47.51 92.1 95.2 55.91
P. gladiator 24.8 8.0 1.70 12.74 1.97 4 1.3 0.4 4.27
P. petreus 0.02
C. natator 36.1 27.0 47.50 7.23 15.68 35.18 36.51 5.2 2.9 5.09
C. lucifera 0.9 0.1 0.34 1.66 0.04 0.78 3.36
C. cruciata 3.73
C. acutifrons 0.4 1.7
C. affinis 1.30 0.01
C. annulata 0.03
C. feriatus 0.1 0.15 0.03 0.2 0.8
C. granulata 0.03
C. helleri 0.02
Podophthalmus vigil 5.36
T. integra 0.40
Thalamita spp. 0.63 2.13
Scylla spp. 3.79 3.51
Others 15.09
Deep sea crabs 98.70
C. smithii 100.00 2.91
Species composition (%) of lobsters
Trawl Gillnet
Kayalpatnam Manappad Periathazhai Chinnamuttom Colachel Chennai
P. ornatus 92 12 15 5
P. homarus 1 87 99 83 100 100 78
P. versicolor 7 1 1 2 7
P. polyphagus 9
P. pencillatus 1
Species composition (%) of cephalopods
Cuttle fishes Chennai Mandapam (GM)
Mandapam 
(PB) Tuticorin
S. pharaonis 15.9 72.2 67.3 56
S. aculeata 17.2 27.4 32.5
S. ramani 18
S. prabhahari 25
S. prashadi 8.6 1
S. brevimana 19.7
Sepiella inermis 38.6- 0.4 0.2
Squids
Uroteuthis (P.) duvaucelii 46.4 13
U. singhalensis 36.9 55
Sepioteuthis lessoniana 100 100 32
L. edulis 9.1
L. uyii 7.6
Octopus
Amphioctopus aegina 22
A. neglactus 4
Octopus sp. 74
Octopus dollfusi 45.6
O. membranaceous 28.6
Cistopus indicus 25.9
and Amphioctopus aegina 
predominated in Chennai and 
Tuticorin respectively.
Biology
Length composition of 32 
pelagic species showed that 
the mean sizes were either 
above size at first maturity or 
nearer to it indicating positive 
signals of the resources. In the 
case of demersal resources 
also, there was no large scale 
exploitation of juveniles of 
dominant demersal resources. 
Spawning season of some of 
the dominant pelagic species 
are given in Table.
Rapid 
stock assessment
Rapid stock assessment 
showed that out of the major 
11 resources analysed, eight 
resources are in abundant, 
one in less abundant and two 
resources in declining state. 
In Puducherry, out of the 10 
species, eight are in abundant 
and two in declining state.
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Peak spawning period of major pelagic resources along Tuticorin coast
Species Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
R. kanagurta
S. gibbosa
A. sirm
A. clupeoides
S. indicus
E. affinis
T. albacares
K. pelamis
A. rochei
Tylosurus crocodilus
T. acus melanota
Ablennis hians
Mene maculata
  >60% of the fishes were mature     30-60% were mature    10-30% are mature    <10% mature
Population characteristics of dominant pelagic resources
Species L
∞
 (cm) L
c
(cm) Lm L
opt
(cm) t
c -1
t
g
M/K
S. gibbosa 19.95 12 12.2 12.65 0.6 0.6 1.7
S. indicus 17.75 11 12.6 11.04 0.7 0.6 1.8
R. kanagurta 31.2 22 19 20.1 0.9 0.8 1.6
E. affinis 76 37 44 50.5 0.9 1.4 1.5
K. pelamis 80.95 51 43 53 1.5 1.6 1.6
T. albacares 190 46 81 130 0.7 2.3 1.4
 Stock indices of major demersal fishes exploited by trawlers at Chennai
Annual 
Species K (y-1) L
∞
 (mm) F M Z E L
m50
(mm) Avg. fecundity
N. japonicus 0.81 271 0.92 1.66 2.58 0.36 133 39335
N. randalli 0.86 232 1.64 1.73 3.37 0.49 120 22825
N. bleekeri 0.45 267 0.35 1.13 1.48 0.24 125 48500
O. ruber 0.33 430 0.98 1.03 2.01 0.49 180 43920
J. carutta 0.76 280 2.19 1.59 3.78 0.58 155 16235
N. maculata 0.82 280 2.3 1.67 3.97 0.58 150 37705
U. taeniopterus 0.66 260 2.53 1.44 3.97 0.64 135 15106
U. sulphureus 0.76 215 1.73 1.58 3.31 0.52 133 12038
S. undosquamis 0.31 395 0.46 0.92 1.38 0.33 230 34919
E. splendens 1.1 161 1.26 2.08 3.34 0.38 95 9355
G. minuta 1.3 163 1.49 2.38 3.87 0.39 95 10463
Population characteristics shrimps and crabs from Tuticorin
Species(Females) L
∞
 (mm) K (annual) M L
opt
 (mm) Generation time (year)
P. semisulcatus 266 1.3 1.6 189 0.8
P. pelagicus 204 1.4 2.2 134 0.7
P. sanguinolentus 186 2 2.9 125 0.6
C. natator 121 1.1 1.8 78.3 0.9
Rapid stock assessment of 11 major resource in Tamil Nadu (2002-2015)
Resource
Historic 
maximum catch (t)
Year
Recent average catch (t)
(2013-2015)
% of maximum Status
S. longiceps 143168 2011 115522 80.7 Abundant
R. kanagurta 27769 2011 19649 70.8 Abundant
T. lepturus 20860 2012 6116 29.3 Declining
A. solandri 92 2009 59 64.1 Less abundant
S. commerson 8007 2003 5896 73.6 Abundant
S. guttatus 288 2010 705 244.8 Abundant
E. affinis 8738 2006 7454 85.3 Abundant
K. pelamis 1724 2010 2029 117.7 Abundant
P. niger 834 2012 723 86.7 Abundant
P. chinensis 132 2010 46 34.8 Declining
P. argenteus 3637 2012 3047 83.8 Abundant
Rapid stock assessment  for the period 2003-2015 in Puducherry
Resource Historical maximum catch(t) Year
Recent average 
catch(t)
Percentage of 
maximum Status
S. longiceps 6879 2004 6836 99 Abundant
T. lepturus 279 2011 790 283 Abundant
P. niger 77 2006 155 201 Abundant
P. argenteus 13 2010 410 3154 Abundant
R. kanagurta 2660 2004 2654 100 Abundant
S. commersoni 746 2007 734 98 Abundant
S. guttatus 43 2011 37 86 Abundant
E. affinis 559 2008 264 47 Declining
K. pelamis 219 2010 275 126 Abundant
A. solandri 12 2010 5 42 Declining
C
M
FR
I A
N
N
U
A
L 
R
EP
O
RT
 2
01
5-
16
83
82
Su
st
ai
n
ab
le
 m
an
ag
e
m
e
n
t 
o
f 
fi
sh
e
ry
 r
e
so
u
rc
e
s
Rapid Stock Assessment (RSA) 
indicated that the marine 
fish stocks of Andhra Pradesh 
were slowly moving into an 
unhealthy state. Of the total 63 
groups/stocks, 19 were in the 
abundant phase and 19 were 
in the less abundant phase, 13 
stocks were in slow decline, 
4 were in rapid decline, 1 
was depleted and 7 stocks 
had collapsed.
Of the 33 pelagic groups, 6 
were abundant, 12 were less 
abundant, 9 were in slow 
decline, 1 stock had depleted 
and 5 had collapsed. The 
collapsed stocks were that of 
Tenualosa ilisha (hilsa shad), 
Scomberomorus lineolatus 
and Acanthocybium sp. Mullet 
stocks were depleted.
Of the 23 demersal groups, 
10 were abundant, 6 were 
less abundant, 3 were in 
slow decline, 2 were in rapid 
decline and 2 stocks had 
collapsed. The collapsed 
stock was that of the unicorn 
cod Bregmaceros sp. and 
that of the pigface breams. 
Sharks and whitefish were in 
rapid decline.
Of the 5 crustacean groups, 
2 were abundant, 1 was in 
slow decline and 2 were in 
Andhra Pradesh
Research Project: FISHCMFRISIL201201100011
Unloading a ring seine at Rambhili, Andhra Pradesh. The state has seen a steady increase in the number of ring seine units during 2010-2015.
rapid decline. The 2 rapidly 
declining groups were lobsters 
and stomatopods.
Among molluscs, squid stocks 
were abundant while cuttlefish 
stocks were less abundant.
Andhra Pradesh recorded the 
5th largest marine fish landings 
among Indian coastal states 
during 2015 with a total landing 
of 306696 t. Pelagic groups 
contributed 71%, demersal 18%, 
crustaceans 9% and molluscan 
resources 1% of the landings in 
2015. Mechanized trawls formed 
the largest contributor to 
marine fish landings of the state 
(28%) followed by ring seines 
(23%) and gillnets (20%).
Catch rates were highest in ring 
seines which landed 636  
kg unit-1, followed by gillnets 
which landed 135 kg unit-1, 
hooks and lines which landed 
105 kg unit-1 and mechanized 
trawls which landed 23 kg h-1.
Major groups landed along 
Andhra Pradesh in 2015 were 
lesser sardines (29%), Indian 
mackerel (9%), penaeid shirmps 
(46.4%) and Scomberomorus 
guttatus (53.6%). Among tuna, 
the dominant species landed 
were Euthynnus affinis (32.1%), 
followed by Katsuwonus 
pelamis (30.5%), Thunnus 
albacares (30.4%) and Auxis 
thazard (7.0%). The landings of 
billfishes and barracudas for the 
year were 0.02 lakh t each.
Demersal resources
Among the major demersal 
resources, threadfin breams 
were almost exclusively caught 
by mechanized trawlers which 
contributed to 94% of the 
threadfin bream landings in the 
state. Major species of threadfin 
breams landed by mechanized 
trawls were N. japonicus,  
N. randalli, N. bipunctatus and  
N. nematophorus. Sciaenids 
were landed mainly by 
mechanized trawlers (50%), 
gillnets (22%) artisanal gears 
(14%). Major species landed 
were Otolithes ruber, Pennahia 
anea, Johnius carutta and 
Nibea maculata. Landings 
of pomfrets was dominated 
by Parastromateus niger 
(58.3%), followed by Pampus 
argenteus (37.4%) and Pampus 
chinensis (4.3%). Major species 
of silverbellies landed were 
Photopectoralis bindus, 
Eubleekeria splendens and 
Gazza minuta. Major goatfish 
species landed in the state was 
Upeneus vittatus. Major species 
of catfish landed were Netuma 
thalassina and Plicofollis 
tenuispinis. Major sharks groups 
landed were the houndsharks, 
hammerhead sharks, cat sharks 
and requiem sharks. Major 
species landed are Iago spp., 
Sphyrna lewini, Chiloscyllium 
griseum, Carcharhinus 
falciformis, Carcharhinus 
brevipinna, Carcharhinus sorrah, 
Rhizoprionodon sp. and Alopias 
sp. Major rays landed in the 
state were Gymnura poecilura, 
(7%), oil sardine (6%) and 
Thryssa sp. (4%). Dominant 
pelagic groups landed were 
clupeids (1.37 lakh t and 62.8%), 
mackerel (0.28 lakh t and 13.3%), 
carangids (0.17 lakh t and 7.8%), 
tunas and billfishes (0.17 lakh 
t and 7.6%), ribbon fishes (0.09 
lakh t and 4.1%) and seer fishes 
(0.05 lakh t and 2.4%). Major 
groups that contributed to 
demersal landings were perches 
(10473 t, 19.2%), sciaenids (9441 t, 
17.3%), silverbellies (6821 t, 
12.5%), pomfrets (6099 t, 
11.2%), goatfish (5647 t, 10.4%), 
and lizardfish (3915 t, 7.2%). 
Crustacean landings were 
dominated by penaeid shrimps 
(19969 t, 70.6%), crabs (5743 t,  
20.3%) and non-penaeid 
shrimps (2177 t, 7.7%). Molluscan 
landings of the state were 
dominated by cuttlefish (2200 t, 
68.4%) and squid (1018 t, 31.6%).
Pelagic resources
Among clupeids, major 
contributors were lesser 
sardines contributing 0.70 lakh t, 
oil sardine contributing 0.29 
lakh t, Thryssa contributing 
0.10 lakh t and Stolephorus 
contributing 0.06 lakh t.  
Rastrelliger kanagurta 
formed the entire mackerel 
landings. Carangids landed 
were contributed by horse 
mackerel (26.0%), scads 
(18.2%), leatherjackets (4.9%) 
and other carangids (51.0%). 
Seerfish catch was shared by 
Scomberomorus commerson 
Group-wise status of stocks of Andhra Pradesh
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Himantura gerrardi, Himantura 
uarnak, Mobula japanica, 
Neotrygon kuhlii, Rhinoptera 
javanica and Torpedo sp.
Crustacean resources
Among the penaeid shrimps 
the major species landed were 
Metapenaeus dobsoni (40%), 
Metapenaeus monoceros (11.4%),  
Fenneropenaeus indicus (7.5%), 
Penaeus monodon (4.5%) and 
Penaeus semisulcatus (2.4%). 
The major crab species landed 
were Portunus sanguinolentus 
and P. pelagicus.
Molluscan resources
Major species contributing to 
cuttlefish landings were  
S. aculeata 35%, S. pharaonis 20%,  
S. brevimana 10%, Sepiella 
inermis 25% and S. prasadi 
10%. The major squid species 
landed were L. duvauceli (85%), 
L. sibogae (5%), Sepioteuthis 
lessoniana (6%), Thysanoteuthis 
rhombus (2%) and L. uyii (2%).
Biology of major 
species 
Sardine: Length of oil sardine, 
Sardinella longiceps at 
Visakhapatnam ranged from 
90 to 209 mm with an annual 
mean of 151.4 mm. Highest 
mean length of 194.7 mm 
was recorded in the month 
of February and the lowest 
mean length of 122.8 mm was 
recorded in January. Annual sex 
ratio was 1.5. Males dominated 
the catch in July and August 
while females dominated rest 
of the year. Juvenile fishes were 
only caught during October to 
January. May-July is the peak 
breeding season of oil sardine 
with another spawning during 
February. This is substantiated by 
the presence of high proportion 
of spawners and by high gonado 
somatic index (8.2) in these 
months. Food component 
analysis in gut revealed an 
abundance of planktonic matter. 
Mackerel: Length of Indian 
mackerel, Rastrelliger kanagurta 
at Visakhapatnam ranged from 
120 to 239 mm with an annual 
mean of 193.6 mm. Maximum 
mean length of 222.8 mm was 
recorded in April and minimum 
mean length of 164.7 mm was 
recorded in August. Annual sex 
ratio was 1.0. Males dominated 
the catch in February-August 
and December while females 
dominated the catch rest of 
the months. March-September 
appears to be the peak breeding 
months with many females 
in mature condition and 
high gonado somatic index 
values ranging from 2.4 to 5.4. 
Analysis of food components 
revealed an abundance of 
copepods, decapods, ostracods, 
Coscinodiscus, Foraminifera 
along with minute quantities 
of cladocerans, fish eggs 
and larvae, zoea, tintinnids 
and nematods.
Ribbonfish:Trichiurus lepturus 
was the sole species with size 
ranging from 320 to 1119 mm 
and having mean length of 
631.4 mm. Highest mean length 
of 882.3 mm was observed in 
June and lowest mean length 
of 507.1 mm was observed 
in February. Annual sex ratio 
was 4.1. Males dominated 
the catches during February, 
June, September and October, 
whereas females dominated 
in rest of the months. Mature 
females were encountered 
in high numbers in June, 
September-November and 
again in February. Highest 
GSI% of 8.1 was observed in 
December. High IRI values of 
sardines, Stolephorus, mackerel, 
scad and digested fish imply 
that they were the principal 
food constituents of Trichiurus 
lepturus. 
Tuna: Length of skipjack 
tuna, Katsuwonus pelamis at 
Visakhapatnam ranged from 
280 to 659 mm with an annual 
mean of 500.1 mm. Highest 
mean length of 552.2 mm 
was recorded in the month of 
October and the lowest mean 
length of 455 mm was recorded 
in February. Annual sex ratio 
was 2.7 with female domination 
in all months. Mature females 
were encountered in March 
and July. Average gonado 
somatic index was 1.6. Feeding 
intensity was higher during 
July to September. High IRI 
values of cephalopod, mackerel, 
Decapterus, sardine, flying 
fish and other carangids imply 
them to be the principal food 
constituents. Length of yellow 
fin tuna, Thunnus albacares at 
Visakhapatnam ranged from 
320 to 1679 mm with an annual 
mean of 656.7 mm. Maximum 
mean length of 1009.5 mm 
was recorded in June and 
minimum mean length of 373.6 
mm was recorded in March. 
Annual sex ratio was 3.5 with 
male domination in July and 
female domination in January 
and March. Mature females were 
encountered in July. Feeding 
intensity was higher in March 
and July. Cephalopods are their 
preferred prey, followed by Selar 
and other carangids.
Seerfish: Length of S. guttatus 
at Visakhapatnam ranged from 
220 to 559 mm with an annual 
mean of 362.5 mm. Highest 
mean length of 428 mm was 
recorded in March and lowest 
mean length of 310.2 mm 
was recorded in July. Annual 
sex ratio was 5.5 with female 
domination in all the months. 
Feeding intensity was high in 
January, February and August. 
Stolephorus and sardine were 
the principal food components 
encountered in their gut. For, 
Scomberomorus commerson, 
the length varied between 240 
to 1139 mm with annual mean of 
504.8 mm. Highest mean length 
of 740.5 mm was recorded in 
July and lowest mean length of 
327 mm in August. Annual sex 
ratio was 1.9. Males dominated 
the catches in January and 
females dominated from August 
- October. Mature females were 
observed in August. Feeding 
intensity was higher during 
January and September - 
October.
Barracuda: Length of Sphyraena 
jello at Visakhapatnam ranged 
from 140 to 779 mm with an 
annual mean of 380.2 mm. 
Highest mean length of 691.3 
mm was recorded in June and 
lowest mean length of 253.7 
mm in April. Annual sex ratio 
was 3.7 with male domination 
in April and October and female 
domination in rest of the 
months. Mature females were 
encountered in June and to a 
Skipjack tuna landed at Pudimadaka, Andhra Pradesh
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less extent in October. Average 
GSI% was 2.7. Feeding intensity 
was higher in February, March 
and June. High IRI values 
of Stolephorus, sardine and 
myctophids imply them to be 
the principal food constituents.
Flatheads: Length range of 
Platycephalus indicus was 134-
582 mm with weight ranging 
from 16-1449 g. Mean length 
was 397 mm and weight was 
500 g. Sex ratio was 1.6 with 
95% of females being mature. 
Predominant diet was fish, 
followed by cephalopods 
and Acetes sp. Length range 
of Platycephalus cultellatus 
was 251-602 mm with weight 
ranging from 111-1401 g. Mean 
length was 423 mm and weight 
was 550 g. Sex ratio was 1.5 
with 100% of females being 
mature. Predominant diet was 
fish and shrimps.
Grouper: Length range of 
Epinephelus coioides was 159-
590 mm with weight ranging 
from 50-3060 g. Mean length 
was 353 mm and weight 
was 765 g. Of the studied 
specimens, 43% were confirmed 
females and rest were ID stage. 
Predominant diet components 
were shrimps and crabs.
Indian pompano: Fork length 
range of Trachinotus mookalee 
was 189-544 mm with weights 
ranging from 94-97 g.  
Mean fork length was 496 mm 
and mean weight was 2635 g.  
Sex ratio was 2.1. 50% of 
the observed females were 
mature. Diet was dominated by 
gastropods and bivalves with 
some contribution from crabs.
Penaeid shrimps: Size range of 
Meptapenaeus dobsoni males 
contributing to the fishery 
was 60-114 mm with mean 
size of 83.7 mm. Size range of 
females contributing to the 
fishery was 63-118 mm with 
mean size of 95.72 mm. Annual 
sex ratio was 1:1.15. Females 
dominated throughout the year. 
Of the females 44.83% were in 
mature condition. Size range 
of Meptapenaeus monoceros 
males contributing to the fishery 
was 96-180 mm with mean 
size of 133.6 mm. Size range 
of females contributing to the 
fishery was 98-206 mm with 
mean size of 148.3 mm. Annual 
sex ratio was 1:1.5. Females 
dominated throughout the year. 
Of the females 78.75% were in 
mature condition. Size range of 
Fenneropenaeus indicus males 
contributing to the fishery was 
125-195 mm with mean size of 
162.6 mm. Size range of females 
contributing to the fishery was 
120-210 mm with mean size 
of 165.9 mm. Annual sex ratio 
was 1:0.64. Males dominated 
throughout the year. Of the 
females 33.9% were in mature 
condition. Size range of Penaeus 
monodon males contributing 
to the fishery was 162-238 mm 
with mean size of 142.7 mm. Size 
range of females contributing 
to the fishery was 142-240 mm 
with mean size of 207.9 mm. 
Annual sex ratio was 1:1.15. 
Females dominated throughout 
the year. Of the females 54.84% 
were in mature condition. Size 
Penaeid shrimps for sale at Visakhapatnam Fishing Harbour
range of Penaeus semisulcatus 
males contributing to the fishery 
was 145-220 mm with mean 
size of 181.5 mm. Size range 
of females contributing to the 
fishery was 150-226 mm with 
mean size of 183.3 mm. Annual 
sex ratio was 1:0.39. Males 
dominated throughout the year. 
Of the females 69.57% were in 
mature condition.
Crabs: Size range of Portunus 
sanguinolentus males 
contributing to the fishery 
was 65-202 mm with mean 
size of 110.9 mm. Size range 
of females contributing to 
the fishery was 72-163 mm 
with mean size of 108.2 
mm. Annual sex ratio was 
1:1.78. Females dominated 
throughout the year. Of the 
females, 55.09% were in  
mature condition.
Cuttlefish: Size range of  
S. aculeata was 9.9 to 20.5 cm  
with a mean length of 14.64 
cm. Weights ranged from 112-
743 g and the mean weight 
was 340.74 g. Annual sex ratio 
was 3.05. Females dominated 
throughout the year. Of the 
females 48.83% were in mature 
condition. Diet comprised of 
digested fish, fish parts such 
as scales and bones, digested 
shrimps, squilla and crabs. 
Size range of S. pharaonis 
contributing to the fishery was 
12.7 to 24.4 cm with mean 
size of 18.47 cm. Weight range 
contributing to the fishery 
was 189-1210 g and the mean 
weight was 597.24 g. Sex ratio 
was 0.81. About 77.93% of 
the females were in mature 
condition. Diet of S. pharaonis 
comprised of mostly digested 
shrimp, crabs, whole fishes and 
digested fish.
Squid: Size range of  
L. duvauceli contributing to 
the fishery was 5.5 to 17.9 cm 
with mean size of 9.49 cm. Sex 
ratio was 1:1. About 47.3% of 
the females were in mature 
condition. Diet of L. duvauceli  
comprised of mostly digested 
shrimp (Acetes sp.) and 
digested fish.
A view of Visakhapatnam Fishing Harbour
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Trawl fishery of  
the northeast coast
Research Project: FISHCMFRISIL201203200032
Seasonal catch rates in trawls along northeast coast of India
h-1 for the state. Contribution by 
sona boats was 98.28% (22.92 
kg h-1) and small mechanized 
trawlers 1.72% (25.35 kg h-1) to 
the trawl landings. Trawl catches 
decreased by 61.45% in 2015, as 
also the catch rates. In Odisha, 
the trawl catch was 0.89 lakh t 
forming 63.19% of the annual 
marine landings. Overall catch 
rate in Odisha was 56.12 kg h-1. 
Multiday trawlers contributed 
91.35% of the catches, while 
Total production by trawlers 
during 2015 along the 
northeast coast of India was 
2.02 lakh t, a decrease of 15.5% 
compared to the landings 
in 2014. In 2015, the catch 
per hour was 32.56 kg, while 
it was 39.31 kg in 2014. Trawl 
landings in Andhra Pradesh was 
0.82 lakh t forming 27.80% of 
the total marine fish landings. 
Overall catch rate was 22.95 kg 
singleday trawlers formed 8.65%. 
Catch rate in multiday trawlers 
was 55.38 kg h-1 and in singleday 
trawlers 65.39 kg h-1. Catch was 
same as of previous year, while 
catch rates declined in 2015. 
In West Bengal, 0.31 lakh t was 
landed by trawlers at catch rate 
of 29.77 kg h-1 forming 26.58% 
of the total marine landings. 
Catch almost doubled in 2015 
when compared to the previous 
year (0.16 lakh t). Catch rates 
however, decreased marginally 
this year. 
In Andhra Pradesh, the landings 
of ribbonfishes, croakers, 
mackerel, threadfin breams, 
goatfishes, silverbellies, 
lizardfishes and catfishes were 
5813, 4619, 4515, 4113, 3867, 3726, 
3147 and 1983 t at catch per 
hour of 1.63, 1.29, 1.26, 1.15, 1.08, 
1.04, 0.88 and 0.56 kg. Around 
6975 t of clupeids and 4690 t of 
carangids were landed. Pomfrets 
formed 3004 t, shared between 
silver pomfret (1162 t) and black 
pomfret (1719 t). Elasmobranch 
landing amounted to 1432 t of 
which rays contributed 56.6%. 
Total crustacean landing was 
20607 t, of which penaeid 
shrimps, non-penaeid shrimps 
and crabs formed 15292, 2113 
and 2993 t respectively. Among 
cephalopods, cuttlefish and 
squids were 2167 t (0.61 kg h-1)  
and 937 t (0.26 kg h-1) respectively. 
In Odisha, the landings of 
croakers, ribbonfishes, mackerel 
and catfishes were 1438, 8992, 
3937 and 2599 t at catch rates of 
9.05, 5.66, 2.48 and 1.64 kg h-1. 
Carangids amounted to 7056 t  
with horse mackerel (3872 t, 
2.44 kg h-1) being the dominant 
species. Catch of clupeids was 
16610 t and pomfrets 2235 t.  
Rays (1256 t) contributed bulk 
of the elasmobranch landings 
(1449 t). Crustacean landing 
was 21576 t, of which penaeid 
shrimps was 14932, non-penaeid 
shrimps 4754 and crabs 1528 t, 
catch per hour being 9.40, 2.99 
and 0.96 kg respectively. Around 
1741 t of cephalopods were 
caught, squids contributed 435 t 
(0.27 kg h-1) and cuttlefish 1306 t 
(0.82 kg h-1).
In West Bengal, the landings of 
croakers, catfishes, Harpadon 
nehereus, mackerel, silverbellies 
and soles were 4325 , 1577, 
1157, 1026, 952 and 825 t at 
catch rates of 4.09, 1.49, 1.10, 
0. 97, 0.90 and 0.78 kg h-1. 
Clupeid landing was 9059 t 
and carangids amounted to 
1019 t of which 762 t (0.72 kg 
h-1) was represented by horse 
mackerel. Around 96.2% of 
the pomfret landings (593 t) 
were contributed by silver 
pomfret (570 t, 0.54 kg h-1). 
Elasmobranch catch (584 t) was 
contributed mostly by sharks 
(170 t) and rays (404 t). Around 
5105 t of crustacean resources 
were landed in which the share 
of penaeid shrimps was 4241 t, 
non-penaeid shrimps 469 t and 
crabs 330 t. Total cephalopod 
landings was 583 t (cuttlefish 
544 t and squids 39 t). 
Catch composition of trawl landings 
Andhra Pradesh Odisha West Bengal
Penaeid shrimps (18.8%) Penaeid shrimps (16.8%) Croakers (13.8 %)
Ribbonfishes (7.0%) Croakers (16.1%) Penaeid shrimps (13.5 %)
Croakers (5.8 %) Ribbonfishes (10.1%) Coilia dussumieri (5.9%)
Rastrelliger kanagurta 
(5.5 %) 
Non-penaeid shrimps 
(5.3%) Catfishes (5.0%)
Threadfin breams 
(5.2%) Mackerel (4.4%) Lesser sardines (4.4%)
Goatfishes (4.7%) Megalaspis cordyla (4.3%) Bombayduck (3.7%)
Silverbellies (4.5%) Catfishes (2.9%) Setipinna (3.6%)
Stolephorus (4.2%) Setipinna (2.6 %) Rastrelliger kanagurta (3.3%)
Lizardfishes (3.8%) Coilia dussumieri (2.5%) Silverbellies (3.0%)
Crabs (3.6%) Stolephorus (2.3%) Soles (2.6%)
Non-penaeid shrimps 
(2.6 %) -
Megalaspis cordyla 
(2.4%)
Scads (2.6%) - Thryssa (2.4%)
Catfishes (2.4%) - -
C
M
FR
I A
N
N
U
A
L 
R
EP
O
RT
 2
01
5-
16
91
90
Su
st
ai
n
ab
le
 m
an
ag
e
m
e
n
t 
o
f 
fi
sh
e
ry
 r
e
so
u
rc
e
s
Elasmobranch 
resources
Research Project: FISHCMFRISIL201200500005
Elasmobranch landings 
along the Indian coast 
are being monitored at 4 
centres in Gujarat, 3 centres 
in Maharashtra, 2 centres in 
Karnataka, 7 centres in Kerala, 
8 centres in Tamil Nadu and 
1 centre in Andhra Pradesh. 
Collection of data on catch 
statistics in terms of quantity 
of elasmobranchs landed 
(by weight) by different 
gears, enumeration of large 
elasmobranchs landed, 
cataloguing of all available 
species in the Indian waters, 
confirmation of taxonomic 
status, documentation of 
biology and population 
characteristics of different 
species, assessment of 
vulnerability status and 
awareness generation among 
fishermen communities on the 
need to conserve this resource 
are the focal areas being 
addressed under this project.
landed along the coast mostly 
belonged to families Rhinidae 
and Rhinobatidae.
Gujarat, Daman and Diu: An 
estimated total of 17085.6 t of 
elasmobranchs were landed in 
Gujarat, Daman & Diu during 
2016, registering an increase 
of 27.6% from the previous 
year. Sharks contributed 
70.7% of the elasmobranch 
landings of the state followed 
by rays contributing 23% and 
guitarfishes 6.3%. Major species 
of sharks were Scoliodon 
laticaudus, Rhizoprionodon 
oligolinx and R. acutus.
Maharashtra: An estimated total 
of 4473.9 t of elasmobranchs 
were landed in Maharashtra 
during 2015, registering 
a decrease of 22.6% from 
the previous year. Sharks 
contributed 79.3% of the 
elasmobranch landings of 
the state followed by rays 
contributing 18.2% and 
Trend in elasmobranch landings in India (1985-2015)State-wise composition of elasmobranch landings (2015) 
group along the west coast, 
i.e., in Kerala, Karnataka and 
Goa, Gujarat, Daman and Diu 
and Maharashtra, while rays 
were dominant along the east 
coast, i.e., in Tamil Nadu & 
Puducherry, Andhra Pradesh, 
Odisha and West Bengal. 
Guitarfishes formed 11.2% of 
the elasmobranchs landed 
in Karnataka, 7% in Gujarat 
and 5.2% in Andhra Pradesh. 
In all the other states, they 
formed less than 5% of the 
elasmobranchs landed, except 
in Odisha and Goa, where they 
did not form a fishery.
Sharks were chiefly represented 
by members of the families 
Carcharhinidae, Triakidae, 
Sphyrnidae, Echinorhinidae, 
Hemiscylliidae, Alopiidae, 
Lamnidae, Centrophoridae, 
Squalidae and Stegostomatidae. 
The ray fishery was dominated 
by Dasyatidae, Mobulidae, 
Myliobatidae, Gymnuridae and 
Rhinopteridae. Guitarfishes 
Fishery 
The production of 
elasmobranchs in India in 
2015 was to the tune of about 
52434.5 t, increasing by about 
11% from the previous year. 
Sharks formed 45% of the 
total elasmobranch landings, 
guitarfishes, 3.8% and rays, 
51.2%. Gujarat, Daman & 
Diu together accounted 
for 32.6% while Tamil Nadu 
and Puducherry together 
accounted for 30.4% of the 
total elasmobranch landings. 
Taken individually, Tamil 
Nadu accounted for 25.8%, 
Gujarat, 24.9%, Kerala, 12.5%, 
Maharashtra, 8.5%, Daman & 
Diu, 7.7%, Andhra Pradesh, 5.7%, 
Puducherry, 4.7%, Odisha, 3.8%, 
Karnataka, 3.2%, West Bengal 
3.0% and Goa, 0.2%.
Species composition
Sharks were the dominant 
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guitarfishes 2.5%. Major species 
of sharks were Scoliodon 
laticaudus, Rhizoprionodon 
oligolinx, R. acutus, Carcharhinus 
macloti, C. leucas, C. sorrah,  
C. limbatus, Lamniopsis 
temmincki and Sphyrna lewini. 
Ray fishery was dominated by 
Himantura bleekeri, H. gerrardi, 
H. alcocki and H. imbricata and 
skate fishery by Rhynchobatus 
djiddensis, Rhinobatos 
granulatus and R. annandalei.
Karnataka and Goa: An 
estimated total of 1796.4 t of 
elasmobranchs were landed 
in Karnataka & Goa during 
2015, registering an increase 
of 51.9% from the previous 
year. Sharks contributed 52% 
of the elasmobranch landings 
of the state followed by 
rays contributing 37.7% and 
guitarfishes 10.4%. Major species 
of sharks were Carcharhinus 
limbatus, Sphyrna lewini and 
Mustelus sp. The ray fishery 
was dominated by Dasyatis 
microps, Himantura bleekeri, 
H. gerrardi, and H.imbricata, 
and skate fishery by Rhinobatos 
obtusus, R. annandalei and 
Rhina ancylostoma.
Kerala: An estimated total of 
6564.4 t of elasmobranchs 
were landed in Kerala during 
2015, registering a decrease 
of 8.3% from the previous 
year. Sharks contributed 53% 
of the elasmobranch landings 
of the state followed by 
rays contributing 44.1% and 
guitarfishes 2.9%. Major species 
of sharks were Carcharhinus 
falciformis, Isurus oxyrinchus, 
C. longimanus, Galeocerdo 
cuvier, Alopias superciliosus, 
Sphyrna lewini and Alopias 
pelagicus. The dominant 
species of rays were 
Himantura uarnak, H. jenkinsii, 
H. gerrardi, , Mobula japanica 
and Mobula tarapacana. 
Among the guitarfishes, 
the dominant species 
were Rhina ancylostoma, 
Rhinobatos punctifer and R. 
variegatus. Nine species of 
rays were landed at Kochi 
during the period of which 
Mobula japanica dominated 
throughout except during 
February when M. tarapacana 
dominated the landings. 
Huge landing of pink whip ray 
Himantura fai and mobulids 
was observed at Cochin 
Fisheries Harbour in 2015. 
The rays were caught with 
inboard hooks and lines, off 
Beypore. Around 18 t of pink 
whip ray were landed on 22 
December 2015 alone. The 
catch consisted mostly of 
female rays. The rays were 
auctioned at `74 per kg. An 
estimated total of 571.8 t of 
elasmobranches were landed 
in Thiruvananthapuram 
District from January to 
December 2015, comprised 
almost entirely of rays. Sharks 
and skates were extremely rare 
in the catches.
Tamil Nadu and Puducherry: 
An estimated total of 15957.1 t 
of elasmobranchs were landed 
in Tamil Nadu & Puducherry 
during 2015, registering 
an increase of 42.5% from 
the previous year. Sharks 
contributed only 8.7% of the 
elasmobranch landings of the 
Cow nose rays landed at Cuddalore
state while rays contributed 
89.8% and guitarfishes 1.5%. 
Major species of sharks were 
Carcharhinus falciformis,  
C. limbatus, Rhizoprionodon 
acutus. The dominant species 
of rays were Himantura 
gerrardi, H. imbricata and 
Gymnura poecilura. At 
Chennai, elasmobranchs 
were landed mainly by 
mechanized trawlers (multi-
day and single-day operations), 
mechanized gillnets and hooks 
& lines. The total landing of 
elasmobranchs was 1338.9 t, 
increasing marginally from 
the previous year’s landings 
by about 4%. Rays were the 
dominant group, accounting 
for 76.1%, while sharks formed 
15.5% and skates, 8.4%. 
Mechanised trawl nets and 
gill nets accounted for about 
51.9% and 46.4% each of the 
elasmobranch landings. Rays 
were dominant in both cases. 
At Tuticorin, the total landing 
of elasmobranchs in 2015 was 
870 t, with sharks, rays and 
guitarfishes contributing 11.1%, 
79.2% and 9.7% respectively. In 
Kanyakumari District, sharks 
formed 18.2%, skates, 7.1% and 
rays, 74.7%.
Andhra Pradesh: An 
estimated total of 2990.9 t of 
elasmobranchs were landed 
in Andhra Pradesh during 
2015, registering a decrease of 
45.8% from the previous year. 
Sharks contributed 32.5% of the 
elasmobranch landings of the 
state while rays contributed 
61.9% and guitarfishes 5.6%. 
The major sharks groups 
landed in Andhra Pradesh in 
2015 were the houndsharks, 
hammerhead sharks, cat sharks 
and requiem sharks. The major 
species landed were Iago spp., 
Sphyrna lewini, Chiloscyllium 
griseum, Carcharhinus 
falciformis, C. brevipinna, C. 
sorrah, Rhizoprionodon sp. 
and Alopias sp. The major 
rays landed in the state were 
Gymnura poecilura, Himantura 
gerrardi, Himantura uarnak, 
Mobula japanica, Neotrygon 
kuhlii, Rhinoptera javanica 
and Torpedo sp. The major 
guitarfish landed in the state 
were Rhinobatos obtusus 
and Rhinobatos granulatus. 
Occasional landings of Rhina 
ancylostoma were also 
observed at Visakhapatnam.
Odisha: An estimated total 
of 1991.2 t of elasmobranchs 
were landed in Odisha during 
2015, registering a decrease of 
20.2% from the previous year. 
Sharks contributed 28.4% of 
the elasmobranch landings of 
the state while rays contributed 
71.6%. Guitarfishes were not 
recorded in the landings 
in Odisha.
West Bengal: An estimated 
total of 1574.8 t of 
elasmobranchs were landed 
in West Bengal during 2015, 
registering a sharp increase 
of 198.8% from the previous 
year. Sharks contributed 
39.9% of the elasmobranch 
landings of the state while 
rays contributed 57.8% and 
guitarfishes, 2.2%.
Species Area L
∞
 (mm) K y-1 Z M F E
Scoliodon laticaudus (M) NW coast 649 0.79 3.8 1.2 2.7 0.68
Scoliodon laticaudus (F) NW coast 682 0.74 2.8 1.2 1.7 0.59
Rhizoprionodon oligolinx NW coast 891 0.50 3.2 0.8 2.3 0.74
Carcharhinus macloti (M) NW coast 974 0.70 2.1 1.1 1.1 0.51
Carcharhinus macloti (F) NW coast 976 0.76 2.5 1.0 1.3 0.56
Himuntura imbricata (M) NW coast 362 0.59 4.4 1.2 3.1 0.73
Himuntura imbricata (F) NW coast 372 0.59 2.8 1.1 1.6 0.59
Himuntura imbricata (M) SE coast 244 0.62 2.15 1.09 1.06 0.49
Himuntura imbricata (F) SE coast 269.5 0.70 2.4 1.1 1.3 0.54
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Biology
Biological studies are being carried 
out on all the major species of 
sharks, rays and guitarfishes 
being landed along the Indian 
coast. The species being studied 
include Carcharhinus brevipinna, 
C . falciformis, C. limbatus, 
C. longimanus, C. macloti, 
Galeocerda cuvier, Iago sp., 
Mustelus sp., Rhizoprionodon 
acutus, R. oligolinx , Scoliodon 
laticaudus, Sphyrna lewini, 
the rays Gymnura poecilura, 
Himantura bleekeri, H. gerrardi, 
H. imbricata, H. jenkinsii, 
Neotrygon kuhlii, N. trigonoides 
and the guitarfishes Rhinobatos 
granulatus, R. obtusus, R. punctifer, 
R. schlegelli and R. variegatus.
Endangered/
protected species
A whale shark (Rhincodon 
typus) measuring 6 m and 
weighing approximately 1.5 t 
was accidentally caught by a 
purseseine unit off Ratnagiri 
coast on 30 May 2015. 
Incidental landings of the whale 
shark were also observed at 
Kakinada and surrounding areas 
in East Godavari District. 
A pregnant Rhynchobatus 
djiddensis was landed at 
Sassoon Dock fish landing centre 
on 30 May 2015. The specimen 
was a female of total length 254 
cm and weight 50 kg, carrying 
seven pups in its uterus, 3 pups 
in the left lobe and 4 in the 
right lobe. The total length of 
the embryo ranged between 
21 and 22 cm. Two pregnant 
Rhynchobatus djiddensis were 
landed at New Ferry Wharf 
landing centre in November 
2015. One specimen measured 
271 cm total length and 89 kg 
weight, and carried nine pups, 
5 in the left lobe and 4 in the 
right lobe. The total length of 
the pups ranged between 34 
and 37.4 cm. The second female 
measured 275 cm TL and 94 kg 
weight and carried 8 pups, 4 in 
each lobe. The total length of the 
pups ranged between 40.1 and 
41.5 cm.
Landing of juveniles
The landing of juveniles 
of different species of 
elasmobranchs was recorded 
at all the major landing centres 
along the coast. Juveniles of the 
scalloped hammer-head shark 
Sphyrna lewini was observed 
all along the Karnataka coast. 
The length range of female 
was 42.5-96.0 cm with a mean 
length of 55.4 cm , while male 
was 44.2-98.0 cm with a mean 
of 57.3 cm. All the specimens 
examined were in the immature 
or maturing stage.
The landing of juveniles of 
S. lewini (600-830 mm) was 
observed in all the months at 
Satpati and New Ferry Wharf 
landing centres in Maharashtra 
also. The main gears employed 
for exploitation were gillnet 
and trawlnet. The juveniles 
of Rhizoprionodon acutus 
(340-390 mm) were landed 
in the month of September-
October, 2015 and juveniles 
of Rhizoprionodon oligolinx 
(325-340 mm) were landed in 
the month of October, 2015 by 
trawlers at New Ferry Wharf 
landing centre. Landing of 
juvenile tiger shark Galeocerda 
cuvier in Mumbai is also a 
matter of concern. Juveniles of 
Rhina ancylostoma and Sphyrna 
Whale shark landed at Kakinada on 7th September 2015
mokarran were recorded from 
Muttom and Colachal.
Taxonomy of butterfly 
rays – redescription of 
Gymnura poecilura
Classical and molecular 
taxonomy studies on butterfly 
rays have confirmed that the 
species available in Indian 
waters is Gymnura poecilura 
and earlier identifications of 
Gymnura micrura and Gymnura 
japonica were probably 
misidentifications. A specimen 
of Gymnura poecilura was 
submitted to CMFRI Marine 
Museum and accession number 
given was GA 10.4.2.6 has 
been designated as a neotype, 
with Visakhapatnam as the 
type locality since the original 
description of the species was 
done by Shaw in 1804 based 
on Russell (1803), from  the 
same locality.
Shark conservation 
and NPOA
Guidelines for preparing a 
National Plan of Action for the 
conservation and management 
of sharks in India have been 
spelt out in a book entitled 
“Guidance on National Plan 
of Action for Sharks in India”. 
The status of India’s shark 
fisheries (including sharks, 
rays and skates), its trade, 
existing management and 
conservation measures have 
been summarized in this book. 
Broadly following the guidelines 
of FAO’s International Plan 
of Action-Sharks the book 
outlines a theme-based action 
plan for shark conservation 
and management in India. 
Butterfly rays at Kasimedu Fisheries 
Harbour (Chennai)
It also provides the baseline 
information required for 
comparative studies on 
the status of shark fishery 
and stocks that will have 
to be done periodically 
after implementation of the 
proposed NPOA for sharks  
in India.
C
M
FR
I A
N
N
U
A
L 
R
EP
O
RT
 2
01
5-
16
97
96
Su
st
ai
n
ab
le
 m
an
ag
e
m
e
n
t 
o
f 
fi
sh
e
ry
 r
e
so
u
rc
e
s
Large pelagic resources
Research Project: FISHCMFRISIL201200700007
Large pelagics landings 
improved during the year by 
7.7% and contributed 5.42% 
to the national marine fish 
production with a landing of 
210,154 t. Catch of all groups 
except tuna and full beaks 
improved. Tuna and seerfish 
were the major contributors 
forming 36.7 and 26.3% 
respectively of the resource 
landings. Major contributors to 
the fishery were Tamil Nadu, 
Gujarat, Kerala and Andhra 
Pradesh. Contribution by 
different states to each resource 
catch also varied considerably.
The trend in production indicated 
that, fishery remains immature 
and the production may further 
and 31.1% of the resource catch.  
E. affinis (45.7%) and T. albacares 
(20.5%) formed major part of 
the catch. Major contributors of 
the resources are Kerala (21.2%), 
Tamil Nadu (20.3%) and Andhra 
Pradesh (18.3%). Southern coasts 
of India are the most productive 
tuna centres, which contributed 
77.2% of the resource catch. 
Contribution of southeast coast 
was 39.8%, southwest cost  
37.4% and northwest coast 22.2%.
Rapid stock assessment (RSA) 
showed that the major species; 
E. affinis, T. albacres and  
T. tonggol are in abundant 
state; whereas all other 
species in less abundant state, 
indicating cautious approach in 
their harvesting.
Catch composition of large pelagics
increase with widening of fishing 
to new areas.
Ageing works of yellowfin tuna 
mahimahi, cobia and silver 
pomapano using hard parts 
were taken up. Age validation 
work using cultured cobia 
and silver pompanos are 
also progressing.
Tuna: Tuna landings increased 
steadily over the years with 
wide annual fluctuations. Their 
production during the year 
(2015) declined marginally to 
78439 t from 88841 t of previous 
year. Fishery was supported by 
5 species of neritic tunas and  
4 species of oceanic tunas, 
which respectively formed 68.9 
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Seerfishes: Formed 26.3% of 
large pelagic fishery with a 
production of 56104 t. Four 
species; Scomberomorus 
commerson (63.8%), S. 
guttatus (35.9%), S. lineolatus 
and Acanthocybium solandri 
supported the fishery. They 
form fishery along the entire 
coast with major contributions 
from northwest coast (35.9%), 
followed by southeast 
(28.3%), southwest (28.0%) 
and northeast coasts. Spatial 
abundance of species vary 
considerably with king seer, 
S. commerson enjoying wide 
distribution along the entire 
coast, whereas S. guttatus more 
abundant along northern sector 
of east and west coasts. Wahoo 
contributed to the fishery only 
along the southern coast. RSA 
showed that all species were in 
abundant state.
Barracudas: Constituted 14.9% 
of the large pelagics landings 
with a production of 30065 t.  
Fishery was supported by 
ten species, dominated by 
Sphyraena putnamae and 
S. jello. Landing registered 
increase of 53.3% during 
the year. RSA of dominant 
species showed that they 
are in abundant state. A new 
species of barracuda Sphyraena 
arabiansis was described from 
Arabian Sea. 
Billfishes: Contributed 12033 t  
accounting 5.6% of the large 
pelagic landings. Fishery was 
supported by five species; 
three species of marlins and 
one species each of sailfish 
and swordfishes. Marlins 
were represented by three 
genera; Istiompax, Makaira 
and Tetrapturus in the catch. 
Istiompax indica, Makaira 
mazara and one species under 
the genus Tetrapturus were 
common in the catches. Sailfish 
in the catch was represented 
by Istiophorus platypterus and 
swordfish by Xiphias gladius. 
Catch was dominated by 
sailfishes (52.4%), followed 
by marlins and sword fishes. 
They were landed all along 
the coast with major share 
from southwest and southeast 
coasts. During the current year, 
landings increased by >30% 
over the previous five years.  
Yellowfin tunaCobia Silver pompano
Otolith sections with growth rings
Biological characteristics of tuna species landed along the coast
Species (%) L
r 
(cm)  L
max 
(cm) Mean size (cm) L
mat 
(cm) SSB %
T. albacares (20.5) 29 172 108.6 57.6 39.8
K. pelamis (10.6) 28 96 48.2 40.9 30.2
G. unicolor (0.01) 54 136 84.6 69 42.7
T. tonggol (11.7) 37 88 50.9 49.8 36.3
E. affinis (45.7) 27 74 43.3 37.7 30.6
A. thazard (4.6) 22 53 36.7 29.7 30.2
A. rochei (5.8) 16 39 24.4 23.6 23.1
S. orientalis (1.0) 31 62 40.4 42 29.8
Biological characteristics of seerfishes landed along the coast
Species L
r 
(cm) L
max 
(cm) Mean size (cm) SSB %
S. commerson (67.5%) 28 161 77.5 31.4
S. guttatus (31.5%) 27 98 43.8 
A. Solandri (1.0%) 73 123 92.1 50.7
landing is on steady increase 
due to increased contribution 
from deeper waters. RSA of 
the major species showed that 
they are in abundant state.
Cobia: Formed 1.5% of 
large pelagic landing with 
a production of 3228 t. 
Fishery was by single species; 
Rachycentron canadum. Their 
landing shows steady increase 
over the period. Cobia was 
landed along the entire coast 
with major share (45.3%) from 
northwest coast, Appreciable 
quantity was also being landed 
along the southwest and 
southeast coasts. RSA showed 
that they are in abundant state, 
indicating that current fishing 
has no adverse impact on stock.
Needlefishes: Contributed 
1.8% of the total large pelagic 
landing with a production of 
3909 t. Fishery was supported 
by six species. Fishery is highly 
fluctuating over the years 
and shown decline during 
the last decade. Though they 
form fishery all along the 
coast, northwest coast is most 
productive for the species, 
contributing nearly half of their 
landings.
Biological characteristics of barracudas landed along the coast
Species  
(% contribution)
L
r 
(cm)
L
max 
(cm)
Mean 
size (cm)
L
c
 
(cm)
L
m
 
(cm)
S. putnamae (27.3%) 35 97  54.6 47.6 51.6
S. barracuda (12.4%) 59 132 89.7 89.3 68.4
S. jello (21.1%) 36 28 83.7 67.4 71.7
S. obtusata (8.3%) 11 28 23.9 23.4 21.8
S. arabiansis (22%) 54 118 88,6 82.3 69.4
Biological characteristics of billfishes
Species (% contribution) L
r 
(cm) L
max 
(cm) Mean size (cm)
I. indica (25.1%) 120 280 198
I. platypterus (52.4%) 90 235 164.6
X. gladius (15.7%) 58 190 97.6
M. mazara (6.8%) 67 146 103.3
RSA of dominant species 
indicated that they are in 
abundant state. 
Queenfishes and Rainbow 
runner: Contributed 9.4% to the 
total large pelagic landing with 
a production of 16756 t. Fishery 
was supported by four species 
of leather jackets and a lone 
rainbow runner. Their landing 
is increasing gradually and 
steadily over the period. They 
are landed along the entire 
coast with major share (39%) 
from northwest coast.  
RSA indicated that stock 
of rainbow runners are in 
abundant state and that of 
large and dominant queenfish, 
S. commersonianus is in less 
abundant state.
Dolphinfishes: Contributed 
9619 t accounting 4.5% of 
the large pelagic landings. 
Fishery comprised two species; 
Coryphaena hippurus and  
C. equiselis. They were landed 
along the entire coast, with 
major contribution (62.8%) 
from northwest coast. Their 
Arabian barracuda Sphyraena arabiansis sp . nov.
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Bivalve fisheries and 
management
Research Project: FISHCMFRISIL201201200012
National 
bivalve production
The total annual bivalve 
production in estuaries and 
important landing centres 
along the States of Kerala (KER), 
Karnataka (KAR), Maharashtra 
(MAH), Tamil Nadu (TN) and 
Andhra Pradesh (AP) was 
estimated at 92,513 t. Bivalve 
landing registered a decrease 
by 31% when compared to 
the catch in previous year 
(1,34,235 t). The estimation 
covered the major landing 
centres in Sindhudurga, Ratnagiri, 
Karwar, Mangalore, Calicut, Kochi, 
Vizhinjam, Tuticorin, Chennai 
and Kakinada. Clams formed 84% 
of the annual bivalve production, 
oysters 11.8% and mussels 4.2%.
Kerala: Major share of the bivalve 
production of the country was 
reported from the State of Kerala 
(92.7%). Clams formed 88.2% of 
bivalve production in the State 
followed by edible oysters (8.6%) 
and mussels (3.2%). Black clam, 
Villorita cyprinoides, estimated at 
40,298 t, was the most important 
clam species exploited in 
India, with Vembanad Lake 
contributing 70% to the fishery. 
Juvenile clam exploitation has 
shown a steady decrease in 
Vembanad, due to selective 
fishing using large meshed nets.
In Ashtamudi Estuary, the 
estimated production of  
P. malabarica during March 
to November 2015 (10,368 t) 
decreased by 4.1%. Catch rate of 
shell-on clam was 256.9 kg unit-1.
The dominant size ranges in the 
fishery was 24-33 mm. Nearly 
83% of the clams were above 
the MLS of 20 mm. The fishing 
ban continued during December 
2014-February2015; however the 
mature clams were less abundant 
during the seasonal ban period 
indicating a shift in the spawning 
to April-July months.
Two biomass surveys were 
undertaken in Ashtamudi Lake in 
February and May 2015 covering 
the five clam fishing zones. Clam 
biomass estimated at 5283 t in 
February was 49% less than the 
biomass estimates in 2014, with 
drastic reduction in the major 
fishing zone (zone III). In May 
2015, clams were observed in 
zone I and II. Zone III, was totally 
devoid of clams as 40% of the 
area was covered by a sand bar. 
Presence of small spat of <10 
mm size in May, further indicated 
late spawning.
In Chettuva Estuary the clam 
fishery was supported by  
M. casta. Total bivalve production 
Contribution (t) of bivalve groups to the total landings by State
Estimated bivalve landings (t) in India 2015
Species Maharashtra Karnataka Kerala Tamil Nadu
Andhra 
Pradesh Total
Clams
P. malabarica 2 264 16644 45 61 17015
M. meretrix 1 16 12 89 117
M. casta  486 1205 552 4 2246
M. opima 2 2 45 154 203
V. cyprinoides  33 57801 71  57905
Anadara sp.   219 219
Others 2 18 20
Total 7 800 75649 726 544 77725
Oysters
C. madrasensis 63 2035 7382 313 91 9883
S. cucullata 856 149 1005
Others 18 18
Total 919 2184 7382 313 109 10907
Mussels
P. viridis 18 861 2378 3257
P. indica   360 265 625
Total 18  861 2738 265 3882
2015 943 3845 85768 1304 653 92513
2014 84  6,681 123838 2758 874 134235
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estimated at 207 t registered a 
decrease by 55%.
Bivalve production along the 
Malabar Coast was estimated at 
34004 t contributing 40% to the 
State production. Green mussel, 
Perna viridis catch, in the region, 
contributed to 78% of the mussel 
production from the State. 
Clams, oysters and mussels 
fishery recorded a decrease 
from Malabar region. Poor spat 
settlement, clay-mud removal 
for agricultural purpose (for 
coconut plantation), mortality 
of settled spats resulted in 54% 
decrease in clam production and 
45% decrease in oyster fishery.
Along Vizhinjam coast, brown 
mussel fishery was observed 
to the tune of 360 t, showing 
56% decrease from the previous 
year. The drastic decrease in 
mussel catch can be attributed to 
smothering of some of the mussel 
beds by sand, failure of mussel 
spat settlement in the previous 
season due to fluctuations in 
environmental conditions. Size 
range in the fishery ranged from 
45-99 mm. Mean sizes exploited 
were below the optimum length 
at capture. Spawning season was 
observed during May-June
Karnataka: Clam production 
in Karnataka during 2015 was 
estimated at 799.8 t. Mulki 
Estuary contributed 34% 
followed by Udyavara Estuary 
contributing 26% to the total 
Clam biomass densities in northern part of Thanneermukkom Barrage, 
Vembanad Lake
Stations Clam density m-2 (2012) Clam density m-2 (2015)
Station 1 >500 860
Station 2 >500 4486
Station 3 >600 1080
Biological parameters of clams in Vembanad and Ashtamudi lakes
Species Area Length range (mm)
Spawning 
season
L
mean
 
(mm)
L
opt 
(mm)
V. cyprinoides Vembanad Lake 13.4-43.3
May and 
July 27.8 29.8
P. malabarica Ashtamudi Lake 8.9-40.9 April-July 27.9 25.0
Oyster fishery in Karnataka
Stock parameters of Perna indica 
along Vizhinjam coast
Spawning stock 
biomass 126 t (57%)
Recruitment (Nos.) 38,469,000
L
mean
7.079 cm
L
opt
7.5 cm
E 0.652
Species composition of clams in Karnataka
Tamil Nadu and Puducherry 
reduced by 53%. M. casta 
was the major clam species 
exploited (76%) followed 
by V. cyprinoides (10%) and 
others (14%). Brown mussel 
fishery was observed from 
Kadiapattanam, Colachel 
and Enayam. Edible oysters 
were exploited from Ennore 
and Azhambara.
Andhra Pradesh: Total bivalve 
landings from Andhra Pradesh 
was estimated at 653 t, 
registered a decrease by 25%. 
Anadara sp. contributed 40.2% 
to the clam landings.
production from the State. M. 
casta was the dominant species 
contributing 60.8% followed by 
P. malabarica  (32.9%) and others 
(7%). Poor spat settlement during 
the post-monsoon months of 
2014 resulted in 57% decrease 
in production. Furthermore, 
natural mortalities of all clam 
species were observed during 
March-May and November 
2015 in shallow clam beds 
of Aghanashini, Coondapur, 
Swarna-Sita, Udyavara, Mulki, 
Gurupur and Nethravathi 
estuaries. The inter-State 
transportation of clams in 
bulk quantities by road and 
by rail from estuaries of Kerala 
continued in 2015. These clams 
were marketed from Kasaragod 
to Goa.
Edible oysters formed a good 
fishery along the Karnataka 
coast. The production from 
the estuaries was estimated at 
2,184 t. Crassostrea madrasensis 
contributed 93.2% to the 
production. Good settlement 
of Saccostrea cucullata was 
observed in estuaries of Uttara 
Kannada District. 
Tamil Nadu and Puducherry:  
Bivalve production from 
Bivalve marketing in Karnataka Size-line graph of M. casta in Mulki Estuary
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Ornamental gastropods 
Research Project: FISHCMFRISIL201201300013
Annual estimation of gastropod 
landing by trawlers were 
monitored at various centres. The 
total estimated catch at Tuticorin 
Fishing Harbour was 81 t by 1428 
units. The CPUE worked out 
for smaller trawler is 35 kg and 
for large size trawler 101 kg;. At 
Chennai Fishing Harbour it was 
49 t by 3415 units; The CPUE was 
15 kg. At Rameswaram, estimated 
catch was 888 t by 6071 units 
with the CPUE of 146 kg and at 
Mandapam it was 346 t by 3601 
units and the CPUE was 96 kg.
At Mandapam and Rameswaram 
the gastropod catch was 
comprised of 19 species, with 
the maximum contribution by 
Conus spp. (8%).
The gastropod fishery by Vallam 
using Chank net was seasonal 
at Idinthakarai, Perumanal 
and Kootapuli . While at 
Kayalpattinam it was throughout 
the year. The estimated catch at 
Kootapuli was 13147 nos. by 1273 
units; The CPUE worked out was 
10 nos. At Perumanal, the catch 
was 27405 nos. by 2245 units 
and the CPUE was 12 nos. At 
Idinthakarai, the catch was 45580 
nos. by 3016 units. The CPUE 
was 15 nos. At Kayalpattinam the 
estimated catch was 169688 nos. 
by 7380 units.; The CPUE was 23 
nos. Overall gastropod landings at 
Kayalpattinam showed 51% of  
C. ramosus and 49% of T. pyrum.
In Kalavasal gastropod fishery 
by diving is throughout the year 
units. At Vedalai, it was 31390 
nos. by 549 units and the CPUE 
was 15 nos. At Dhanushkodi 
it was 51760 nos. by 316 units. 
The CPUE was 28 nos. At 
Dhanuskodi, Turbinella pyrum 
was the targeted fishery and 
entire catch (100%) represented 
and the total gastropod landings 
consisting of T. pyrum, L. lambis 
and C. ramosus were 39,549, 
130688 and 731120 numbers 
respectively by 5955 units. The 
CPUE worked out for Kalavasal 
was 151 chanks. In Olaikuda, total 
catch was 354544 nos by 2702 
Percentage composition of gastropod species exploited  at Mandapam and  Rameswaram 
during 2015
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by the species. At Vedalai, the 
gastropod catch was comprised 
of two species, T. pyrum (91%) 
and C. ramosus (9 %). In Olaikuda, 
the exploited gastropod catch of 
both Vallam and Catamaran were 
contributed by L. lambis (82 %) 
and T. pyrum (18 %).
Fossilised chank 
exploitation 
at Kalavasal
The fossilised chank exploitation 
at Kalavasal was monitored and 
the estimated nos., units and 
CPUE are given in Figure. The 
month wise estimated catch 
and minimum and maximum 
exploitation of Turbinella pyrum 
was 29160 nos. (June) and 81650 
nos. (December) respectively.
Annual estimation 
of gastropod 
landings at Kakinada 
and Kancheru
Total landings of Gastropod at 
Kakinada and Kancheru were 
1328 t with average monthly 
landings of 130 t. In total 
Estimated number and value of opercula trade at different centres
Fishing Village Turbinella pyrum Chicoreus ramosus Lambis lambis
Nos. Value (`) Nos. Value (`) Nos. Value (`)
Kalavasal 39549 4944 130688 1796960 731120 1462240
Kayalpattinam 81148 10144 88540 1217425
Idinthakarai 45580 5698
Perumanal 27405 3426
Kootapuli 13147 1643
Vedalai 28916 3615 2474 34018
Dhanuskodi 51760 6470
Olaikuda 65036 8130 289508 579016
Total 3,52,541 44,068 2,21,702 30,48,403 10,20,628 20,41,256
gastropod landing, 37% was 
contributed by the Cerethidia sp., 
33% by Umbonium sp. and 30% 
was by Murex sp., Bursa spp. and 
Babylonia spp. Exploitation was 
mainly by hand picking or mostly 
as by catch in gillnets and trawls.
Annual estimation of 
gastropod landings at 
Kollam, Kerala
Trawlers viz. Single day trawlers 
(MTN) and Multi-day trawlers 
(MDTN) operated off Kollam 
brought an estimated 1313 t of 
gastropods forming 99% of entire 
Kerala’s catch. Catch by MTN gear 
(79.7%) contributed maximum 
than MDTN (20.3%). Catch per 
unit effort of MTN was maximum 
(Mean CPUE = 350.7 kg) during 
April to June period.
Biology
Babylonia spirata:  Length in 
the fishery ranged from 20 to 
51.5 mm. Smallest size appeared Month wise estimated landings of fossilised chank, Turbinella pyrum at Kalavasal during 2015
in June which might be the 
spawning season of this species. 
Largest size obtained on April. 
Total weight ranged between 
2.52 – 27.42 g, and meat weight 
ranged from 1.76 - 13.89 g. 
Population was dominant by 
females; the sex ratio (Male 
to Female) was 1:14. Strong 
relationships occurred between 
shell length and body weight 
than between others of B. spirata.
Bursa spinosa: Length in the 
fishery ranged from 31.4 to 83.9 
mm. Smallest size appeared 
in May which might be the 
spawning season of this species. 
Largest size obtained in August. 
Total weight ranged between 
4.96 - 40.8 g and meat weight 
ranged from 1.63 - 16.75 g. Strong 
relationships occurred between 
shell length vs. body weight, 
body whorl diameter vs. weight, 
and shell length vs. body whorl 
diameter of B. spinosa.
Shell craft industry
Further, data collection on 
the shell craft industry was 
carried out in two industries 
at Tuticorin and 14 small 
scale industries at Cuddalore, 
Tamil Nadu. All details 
regarding the procurement, 
processing, product making etc. 
were documented.
A series of scientific posters (7 
nos.) consisting of 189 species 
belonging to 45 families of 
marine ornamental gastropods 
of shell craft value have been 
prepared and ready for release.
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Stakeholder’s consultations
Kochi
The interventions sought from CMFRI 
through the Department of Fisheries, 
Kerala for the sustainable development 
of the fisheries and the welfare of the 
fishermen were, 
• Need to ensure that Community 
management serves as a policy 
instrument for the sustainable 
development of fisheries resources and 
the coastal ecosystem. 
• Need for the dissemination of the 
recent studies done by CMFRI on the 
decrease in sardine landings, juvenile 
fishing etc to the fishermen community 
in equipping them to draw lessons 
and ensure that the juvenile fishing 
is reduced.
• In line with CMFRI interventions 
towards the implementation of the 
ban of the FAD items of Karnataka, 
the Department of Fisheries, Kerala 
could also explore such ideas for the 
conservation of the resources 
• Night fishing with light should 
be banned.
• Since pollution is a major concern in 
the fisheries sector the level of pollution 
is kept to a limit.
• Concerted efforts to increase the fishing 
rights of the state from 12 to 25 nm TO 
be considered
• Need to impart training to the traditional 
fishermen to venture into deep sea 
fishing as an alternative to LOP
Researchable issues which could be taken 
up as a short term research project –
• Need to quantify the contribution of 
women in terms of their involvement 
and productivity across the different 
value chains in the sector 
• Need to delineate the incremental 
losses in fish landings over the years 
based on the fisheries factors and non-
fisheries factors (climate change) 
• Wide spread difference of price 
between the producers and the 
consumers leading to huge exploitation 
by the middle men for which the 
possibilities for having better marketing 
systems has to be studied.
• Possibilities of Minimum Legal Size to be 
implemented in states like Kerala, Tamil 
Nadu and Karnataka could be explored 
• An effort on substituting fish with other 
plant/ animal based products could be 
initiated 
• Interaction between inland resources 
and pollution on the shrimp resources 
need to be studied
Kozhikode
Main suggestions raised for 
implementation were -
• Discontinuance of trawl ban for a 2 year 
period to study the post and pre impact.
• Government should provide adequate 
compensation to the fishermen 
community during the trawl ban period. 
Alternative livelihood options should 
be provided by the government to the 
fishermen during the trawl ban period.
• To maintain uniformity in trawl ban for 
Indian as well as foreign fishing vessels, 
entry of deep sea fishing vessels into 
the coastal waters during the trawl ban 
period should be prevented. 
• Subsidies to the fisheries sector in 
general and selected sectors like deep 
sea fishing may be allocated and 
disbursed in time.
• Government should allot special package 
for the modification of craft and gear to 
make it suitable for deep-sea fishing.
• Fishermen should be given necessary 
training to handle modern equipment 
on board, various types of fishing gears, 
to maintain proper hygiene and to carry 
out deep-sea fishing operations.
• Need of a separate fisheries council for 
identifying and solving the problems of 
fisheries sector.
• Separate Ministry at the Centre, so that 
all the issues of the fisheries sector can 
be addressed in time. 
• Adequate relief and compensation 
to the fishermen who are affected 
by natural calamities and unforeseen 
mishaps that occur while on sea. 
• The Government should conduct a 
survey on migrant labourer in the 
fisheries sector of the state. 
• The Government should take necessary 
action for dredging of harbours. 
• Restrictions need to be imposed on 
the use of Fish Aggregating Devices 
(FADs). 
Vizhinjam
The interventions in the marine fisheries 
sector, which were identified in the 
meeting were,
• Seed production technology available 
in CMFRI to be disseminated to all the 
coastal states in the country.
• Transfer of technology on the rearing 
and breeding of ornamental fishes by the 
Vizhinjam centre to women beneficiaries 
to be upscaled in the coming years, 
involving more number of beneficiaries 
and end users, as an alternative income 
generating livelihood avocation.
• Fishermen from Kollam District, of 
Kerala raised the issue of excessive fleet 
size in fishery.
• Shri. P.N. Damodar, Assistant Project 
Manager, RGCA emphasized on the 
conduct of awareness programmes on 
aquaculture policies for open access 
resources especially for cage culture 
in the seas and estuaries among 
the stakeholders.
Mumbai
The issues discussed in the meeting were, 
conservation of mangrove and marine 
mammals; demarcation of fishing areas for 
effective coastal zone management; climate 
change and fish landings; developmental 
issues like Shivaji statue, bullet train project 
and ONGC drillings in coastal waters etc. 
• Involvement of fisherman societies in 
census. 
• Protection of the the mangrove habitat 
at INS Hamla, Marve which is being 
reclaimed by the defence. 
• Life history and biology pamphlets for 
commercially important species to be 
prepared based on research findings 
and distributed to the stakeholders. 
• Stress should be given to protect the 
mangroves habitats and cage culture 
technology developed by the institute 
to be promoted.
Veraval
• Proposition of a ban on destructive 
fishing methods like ‘line trawling’ 
recommended. 
Stakeholders’ expectations from CMFRI for 
the near future are:
• Research and documentation of the ill-
effects of line fishing and submission of 
report to the Govt. of Gujarat for added 
attention to enforce the regulations
• Continue the research and 
development on the cage farming 
in different parts of Gujarat with 
participation of fishermen
• Resource enhancement by way of sea 
ranching and artificial reef 
• Study on impacts of industrial pollution 
on the coastal fishery of the state
Chennai
Issues raised by the fishermen were:
• Need information on fish/shellfish 
species that breed during the 45 days 
trawl ban period. GIS-based resource 
distribution and seasonal abundance 
maps will be useful. 
• Chennai District should be also 
considered for deployment of 
artificial reefs.
• Pollution is a major problem that needs 
to be addressed in several places. 
• Stakeholder’s meetings must be 
convened at least once in 3 months in 
the fishing villages so that all fishermen 
can derive the benefit of such interactions 
and awareness will be created on the 
activities taken up by CMFRI. 
• CMFRI must maintain good liaison with 
the heads of all the fishing villages for 
easy dissemination of information and 
local support for research activities.
• Open sea cage farming as an alternate 
livelihood for fishermen must be 
extended to Thiruvallur and other 
districts also.
• Progressive youth fishermen of 
Kovalam stressed on the need to 
develop a suitable nursery rearing 
facility to address future need when 
open sea cage farming would be done 
on a pilot scale with aid from the State 
Fisheries Department. Activities like 
culture of crabs, seaweeds, oysters and 
sea cucumber must also be popularized 
by CMFRI along this coast.
• Direct marketing channels, without 
middle-men interference is necessary 
to realize good prices for the catches
• Sea ranching programs must be carried 
out to increase fish production.
• CMFRI must publicize results of their 
research, particularly pollution and 
environment impact assessment studies. 
Mandapam
Representation of fishers who are 
undertaking cage farming, ornamental 
fish culture, lobster fattening and 
blue swimmer crab farming attended 
the consultation. Issues raised by the 
fishermen were:
• Fishers agreed that there was slight 
increase in oil sardine catch in 
comparison to previous year and also 
stated that the stock status of majority of 
commercially important species like seer 
fish and silver pomfret were declining. 
• As there was drastic increase in horse 
power of the engines in mechanized 
boats in last ten years i.e., from 106 to 
193 hp they are now fishing in places 
distant from Rameswaram, namely 
Kodiakarai, Nagapattinam etc.
• Fishers requested CMFRI, Mandapam 
RC to take efforts to renew sea ranching 
of Penaeus semisulcatus.
Thoothukudi
• Complete ban on trawlers operating 
trawlnet for about 4 to 6 months in a 
phased manner. In turn, during the ban 
period mechanised trawlers can shift to 
alternate gear operations.
• Request for uniform ban for both the 
east and west coast. 
• Vessel monitoring system for 
mechanised boats, satellite phones 
instead of mobile phones for 
communication among fishermen, 
helipad at Kanyakumari for the faster 
rescue of distressed fishermen.
• Separate quota may be allotted for 
recruitment of fishermen community to 
Marine police and coast guard. 
• Subsidised and quality lifesaving 
appliances for the safety during the 
fishing operations. 
• Subsidies for the purchase of engines 
and vallams 
• Request for implemention of the MFRA.
• Increase in the rate of the subsidies 
during the ban period to `4000 from 
`2000.
• Pollution from the industries, marine 
litter and other plastic contaminants 
has to be effectively controlled. 
Visakhapatnam
The following recommendations were put 
forth during the discussions:
• Importance and critical relevance of co-
management i.e., management of the 
resources by the fishermen themselves 
with assistance from central and 
state agencies
• Restriction of fleet size to the 
optimum level
• Diversification of fishing effort to target 
tuna resources
• Uniform fishing ban for all fishing 
sectors in the state
• Use of 40 mm square mesh sizes for 
trawl codend to reduce bycatch and 
juvenile catch
• Check on coastal pollution
• Innovative methods to reduce plastic 
pollution in the sea
• Compulsory inclusion of CMFRI and 
CIFT in EIA studies of coastal industries 
in the state
• An overhaul of the fish marketing 
facilities and infrastructure of the state
• Development of major fishing harbours 
as model fishing harbours, particularly 
Visakhapatnam and Kakinada.
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Fish genetics and genomics
Genetics, genomics and 
biotechnological applications in 
mariculture and fishery resource 
management
Research project: FISHCMFRISIL201202800028
Characterization of 
the mitogenome 
of commercially 
important marine 
finfish and shellfish
Complete mitogenome of 
Goldstripe Sardinella, Sardinella 
gibbosa has been characterized. 
The entire mitogenome was 
amplified using polymerase 
chain reactions (PCR), as 
overlapping segments and the 
products were subsequently 
used for direct sequencing. 
The assembled mitogenome is 
a 16,659 bp circle, containing 
37 genes (two ribosomal 
RNA, 22 transfer RNA, and 13 
protein-coding genes) and the 
gene order is identical to that 
of a typical vertebrate. This 
information will be useful in 
resolving taxonomic ambiguities 
within Sardinella genus by 
comparing polymorphisms in 
mitochondrial genes between 
different species.
Population genetic 
structure of Indian 
mackerel, Rastrelliger 
kanagurta studied 
using mitochondrial 
DNA markers
Population genetic structure 
of Indian mackerel, Rastrelliger 
kanagurta was studied using 
mitochondrial ATPase and 
control region sequences. 
Indian mackerel, R. kanagurta 
was collected from Tuticorin, 
Nagapatnam, Paradeep, 
Mumbai, Kakinada, Calicut, 
Gujarat, Mangalore and 
Trivandrum. ATPase and 
control region sequences 
were amplified in 271 and 
241 individuals respectively. 
High haplotype diversity 
was associated with low 
nucleotide diversity in both 
sets of sequences. There were 
155 haplotypes out of 271 
individuals with a haplotype 
diversity value of 0.97 and 
nucleotide diversity value of 
0.008 when ATPase sequences 
were analysed. The sequences 
of control region revealed 
95 haplotypes out of 241 
individuals with a haplotype 
diversity value of 0.90 and 
nucleotide diversity value of 
0.004. The highest haplotype 
diversity was observed in 
samples from PortBlair (0.99) 
and lowest in samples from 
Nagapatnam (0.78) when 
control region sequences 
were analysed. ATPase gene 
sequences showed highest 
haplotype diversity from 
Port Blair (0.99) and lowest 
from Trivandrum (0.91). 
Low, but significant genetic 
differentiation was observed 
between mackerel populations 
from mainland India and 
Port Blair. The variations in 
oceanographic conditions 
between the two regions may 
be the reason for restricted 
mixing and reduced gene flow.
Genetic stock 
structure 
investigations on 
Metapenaeus dobsoni 
from Indian coast 
using mitochondrial 
ATPase 6/8 genes
Investigations were carried out 
on the genetic stock structure 
of M. dobsoni collected 
from its range of distribution 
along Indian coast using 
mitochondrial ATPase 6/8 
genes. We collected around 109 
Samples from Mumbai, Goa, 
Mangalore, Kochi, Chennai and 
Vizag and amplified a 900bp 
region of mitochondrial ATPase 
6/8 genes in all the individuals. 
There were 74 haplotypes with 
a very high haplotype diversity 
value of 0.94. Samples from 
Vizag recorded the highest 
genetic diversity whereas 
those from Kochi recorded 
the lowest genetic diversity. 
The most common haplotype 
was found in 25 individuals. 
Overall genetic differentiation 
(Fst) value was significant (0.9) 
between populations. Pair-wise 
Fst analysis revealed that West 
coast samples (Mumbai, Goa, 
Mangalore and Kochi) were 
genetically differentiated from 
East coast (Chennai and Vizag) 
samples showing the presence 
of two well differentiated 
haplogroups. There are two 
well differentiated stocks along 
Indian coast, mainly along East 
and West coasts and hence 
they should be managed 
separately. Geographical or 
oceanographical barriers 
might have caused restricted 
gene flow between east 
and west coast populations 
triggering their evolution into 
separate stocks.
Forensic identification 
of stranded 
whale up to sub-
species level using 
molecular markers
Tissue of a stranded blue 
whale Balaenoptera musculus 
preserved in salt was received 
from the Chief Conservator of 
Forests, Mangrove cell, Mumbai. 
A small portion (10mg) of 
the skin tissue was taken and 
DNA extracted using standard 
protocols. PCR was carried 
out using universal primer of 
mitochondrial cytochrome c 
oxidase 1 gene which is widely 
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used for species identification 
and confirmation. The PCR 
product was sequenced on an 
ABI Prism Sequencing machine. 
The sequences generated 
were confirmed with known 
sequences in NCBI Blast. The 
sequences showed 100% 
similarity with sequences of 
Balaenoptera musculus in 
NCBI, GenBank. Mitochondrial 
control region sequences were 
used for identification at sub-
species level. A 420bp portion 
of the mitochondrial control 
region was amplified using the 
primers; dlp1.5 and dlp5. The 
PCR product was sequenced 
on an ABI Prism Sequencing 
machine. The sequences 
generated were confirmed with 
known sequences in NCBI Blast. 
Sequences of mitochondrial 
control region of Balaenoptera 
musculus in NCBI, GenBank 
were downloaded and aligned 
with the sequences from 
the present study in MEGA 
5.0. A phylogenetic tree was 
constructed using UPGMA 
method to identify clades in the 
population. Sequences in the 
present study grouped with the 
clade consisting of sequences 
of Balaenoptera musculus 
brevicauda and thus the 
identity up to sub-species level 
was confirmed. Balaenoptera 
musculus brevicauda is the 
most common sub-species 
of blue whale found in the 
southern hemisphere and low 
latitudes. The distribution of 
this sub-species extends from 
the sub-Antarctic zone to the 
Southern Indian Ocean and 
Southwest Pacific ocean.
Forensic identification 
Mobula rays using 
molecular markers
Gill rakers of ray fishes were 
obtained from Wild Life 
department, Kochi. A small 
portion (10mg) of the gill 
raker tissue was taken and 
DNA extracted using standard 
protocols. PCR was carried 
out using universal primer of 
mitochondrial Cytochrome C 
Oxidase 1 gene which is widely 
used for species identification 
and confirmation. The PCR 
product was sequenced on an 
ABI Prism Sequencing machine. 
The sequences generated 
were confirmed with known 
sequences in NCBI Blast. The 
sequences showed 100% 
similarity with sequences of 
Mobula tarapacana and Mobula 
japanica in NCBI, GenBank. 
These species do not belong 
to the IUCN threatened 
category and this information 
was disseminated to the wild 
life department.
Phylogenetics of the 
ponyfishes (Family: 
Leiognathidae) 
from Southeast and 
Southwest coast 
of India
Ponyfishes (Family: 
Leiognathidae) in general 
pose problem in diagnosis and 
identification since they are 
morphologically conservative 
across genera which may form 
species complex. Nomenclature 
problems and frequent 
misidentifications are often 
encountered in this group. The 
taxonomy of ponyfishes has 
undergone drastic revisions 
during the past ten years based 
on the features of their Light 
Organ System and nucleotide 
sequencing. Taxonomic update 
of Leiognathids from the West 
coast of India had been done 
depending on morphology, 
but revision based on recent 
changes as well as validation 
of the previously described 
species from the Southeast 
coast which is well-known for 
their diversity and abundance, 
had not been carried out. 
Hence, the objectives of this 
work were, to collect all the 
available species of ponyfishes 
from the major landing centres 
of the Southeast and Southwest 
coasts and confirm their 
identity using morphological 
and molecular tools and to 
unravel their phylogeny in 
relation with the evolutionary 
features of bioluminescent 
light organ systems, using 
three mitochondrial markers 
(COI, ATPase and Cyt b) and 
nuclear markers. Collection of 
twenty species of the family 
was achieved from landing 
centres of the Southeast (Gulf 
of Mannar & Palk Bay) and West 
coast (Kerala). The species 
identity of all the collected 
ponyfishes were confirmed by 
morphological examination 
and molecular methods. Two of 
them viz. Leiognathus robustus 
and Equulites laterofenestra 
were new records from Indian 
waters (manuscript under 
review). An undescribed 
species (Equulites sp.) could 
be collected from the West 
coast. Taxonomic ambiguity of 
a few species viz. Nuchequula 
gerreoides (earlier Leiognathus 
brevirostris), Gazza rhombea 
(a species closely resembling 
Gazza achlamys) and Equulites 
absconditus (Leiognathus 
berbis) were resolved. 
Standardization, amplification 
and sequencing of the mtDNA 
markers were completed 
and sequences (96 nos.) 
were submitted to GenBank. 
Standardization of nuclear 
markers and phylogenetic 
analysis are in progress.
Molecular Cloning 
of Myostatin 
gene of Etroplus 
maculatus and 
Etroplus suratensis
Etroplus suratensis is a high 
value fish in Kerala; however, its 
slow growth has been a major 
deterrent in the commercial 
farming of this species. 
Myostatin, a member of the 
Transforming Growth Factor-β 
(TGF—β) super family has been 
demonstrated to negatively 
regulate skeletal muscle 
growth in several mammalian 
species. Transgenic approaches 
disrupting this gene has resulted 
in enhanced muscle growth in 
various mammalian species. 
Transgenic zebrafish with 
mysostatin knockout has shown 
a giant phenotype, however 
their role in other fish species 
still remains elusive. The full 
length myostatin gene as well 
as its cDNA was cloned from 
E. suratensis and E. maculatus. 
Further characterisation as well 
as identification and functional 
evaluation of its promoter site 
will be useful to study the role 
of this gene in E. suratensis 
and to device an approach for 
enhancing the growth of this 
slow growing high value fish.
Identification, 
isolation and 
characterization of 
genes responsive to 
osmotic changes in 
Etroplus suratensis.
Etroplus suratensis is a 
euryhaline teleost, having 
adaptive capacity to a broad 
range of salinities through 
efficient osmoregulation. 
Although osmoregulation in 
fish is mediated by a group 
of organs including intestine 
and kidney, gill is the major 
organ responsible for balancing 
ion movement. Suppression 
subtractive hybridization 
(SSH) was used to identify 
genes which are differentially 
expressed in the gills of Etroplus 
suratensis reared in saline 
water (32 ‰) as compared to 
fresh water.
It was found that various genes 
associated with different cellular 
functions including structural 
and stress related functions 
were differentially expressed in 
response to osmotic changes 
in E. suratensis. The details of 
identified genes were as follows
Outreach project on 
fish genetic stocks 
(ERP/Outreach- 
ICAR/01)
Genetic stock structure 
analysis of the Mangrove 
red snapper, Lutjanus 
argentimaculatus 
and Indian Salmon, 
Eleutheronema 
tetradactylum using 
molecular markers
Genetic stock structure analysis 
of Lutjanus argentimaculatus 
and Eleutheronema 
tetradactylum from Indian 
waters was attempted using 
mitochondrial DNA (ATPase 
6/8 and Cyt b genes) and 
microsatellite markers. L. 
argentimaculatus and E. 
tetradactylum samples were 
collected from Mumbai, 
Mangalore, Kochi, Mandapam, 
Vizag and Port Blair. ATPase 
6/8 (842 bp) and Cyt b (1105 
bp) genes were amplified 
and partially characterized 
in 120 individuals of L. 
argentimaculatus and 100 
individuals of E. tetradactylum. 
For L. argentimaculatus, there 
were 58 haplotypes with ATPase 
6/8 genes while there were 
only 11 for E. tetradactylum. 
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Whilst, for the Cyt b gene, 66 
haplotypes could be identified 
in L. argentimaculatus and 22 
haplotypes in E. tetradactylum. 
Nucleotide (Pi) and Haplotype 
(gene) diversity (Hd) values 
were found to be 0.00409 
and 0.940 respectively for L. 
argentimaculatus and 0.00045 
and 0.28 respectively for E. 
tetradactylum. In the case of Cyt 
b genes, Nucleotide diversity 
(Pi) and haplotype diversity 
values were found to be 0.00334 
and 0.938 respectively in L. 
argentimaculatus and 0.00077 
and 0.564 in E. tetradactylum. 
Genetic differentiation between 
samples collected from different 
geographic locations around 
India for both the species 
was low and insignificant 
using the two sets of genes 
indicating panmixia.
Genetic structure of both the 
species is also being studied 
Putative gene/Category  Homolog Species
Stress Proteins
NADH dehydrogenase (Ubiquinone) β 
subunit Functions in the transfer of electrons from NADH to the respiratory chain.
HSP 70 KDa protein 12 A like Important part of the cell’s machinery for protein folding, and help to protect cells from stresses
Cell Structure
Transmembrane protein 230 like Integral part of cell membrane
Destrin (Actin depolymerizing factor) Regulates the activity of actin in cytoskeleton (microfilaments)
Cellular Functions/Replication/Transcription/Translation
VPS 37C (Vacuolar protein sorting 
associated protein)
Regulator of vesicular trafficking process. Required for the sorting of 
endocytic ubiquitinated cargos into multivesicular bodies. Also associated 
with cell growth and differentiation
Variable lymphocyte receptor B (VLRB)
gene Adaptive immune receptors
Cell surface A33 antigen like May play a role in cell-cell recognition and signaling
Torsin 4A-B like protein
Chaperone functions important for the control of protein folding, processing, 
stability and localization as well as for the reduction of misfolded protein 
aggregates.
FRY- like (fry 1), transcript variant X11 Plays a crucial role in the structural integrity of mitotic centrosomes and in the maintenance of spindle bipolarity
Unknown functions
Uncharacterised LOC 106098181
Ribosomal Proteins
60s Ribosomal protein L26
Ribosomal protein S15
Ribosomal protein L10
using microsatellite markers. 
A total of 319 individuals of L. 
argentimaculatus were collected 
from three locations of the 
west coast, two along the east 
coast and also from Andaman 
and Nicobar Islands. Similarly 
a total of 415 individuals of E. 
tetradactylum were collected 
from eight locations; four 
from the west and four from 
east coasts of India. Seven 
polymorphic microsatellite 
markers were developed in 
L. argentimaculatus through 
cross species amplification 
from Lutjanus russellii. Repeat 
motif in candidate species 
was confirmed through 
Characteristics of microsatellite loci amplified in L. argentimaculatus
Sl No Locus Repeat motif Primer sequences Ta (°C)
Size 
range 
(bp)
Accession 
number
1
Lru01 
(CA)15
F= TCCCTCTGTTGTTGAAAG
56 140-200 KX094491
L. russellii R= CCTGATCTCGATAGTGCC
2
Lru10 
(CA)28
F= GCAAACGGAGGAAACAAA
58 150-210 KX094492
L. russellii R= CTGAAGCTCGGATGAGGA
3
Lru13 
(CA)14
F= CATCGGGTATTTAGACAA
55 210-250 KX094493
L. russellii R= AGTGCCAACTACTGCTTT
4
LA34A 
(AGAT)16
F= TGTCTCTTCGAAATCAAACACAA
56 240-300 KX094487
L. analis R= GTTTGAGGCTTATCTGCCCCTCTC
5
LCA20
(CA)19
F= CAACCCTCTGGCTAGTGTCA
58 180-210 KX094488
L. campechanus R= ATCCTGAAGCCCTGGTTTAC
6
LCA22 
(GT)29
F= TCCACAGGCTTTCACTCTTTCAG
58 200- 245 KX094489
L. campechanus R= TGCTCTTTTCTTTCCGTCATTCC
7
LCA27
(TG)15
F= TGAGTGGCTGTGTTTTGCTG
58 101-153 KX094490
L. campechanus R= GTGCGTTGTGTTTGTTGGTC
Map showing sampling locations of L. argentimaculatus and E. tetradactylum from Indian 
waters.
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sequencing and the sequences 
were submitted to NCBI 
under the accession numbers 
KX094487 to KX094493 (Table 
1). Microsatellite genotyping 
using 6FAM labeled primers is in 
progress. Eleven microsatellite 
markers were developed in E. 
tetradactylum through cross 
species amplification from 
Polydactylus sexfilis (Table 
2). In addition to genetic 
study, stock structure analysis 
of both the species is also 
Characteristics of microsatellite loci amplified in E. tetradactylum
Sl No Locus Repeat motif Primer Sequences Ta (°C)
1 Pse8 (AC)26
F= AGTGCCCGTGCAACCATACC
66
R= GACTTGGGGTTCAATGTCGT
2 Pse34 (GT)13
F= TGAAACCGAAGCCGAGACCA
58
R= TCACTACCTGTTGACCTTTA
3 Pse82 (ACGC)8
F= TGAAAGGCTCAACAAGTA
61
R= ATCAGCAGCAGAATCTATG
4 Pse52 (AC)26
F= GAGTTGCTCAGGTGGGGTTA
57
R= TGAGGAGTGGCTGAAGTGAA
5 Ptd11 (CA)30
F: AAGATCCTCGTGCCACCTCA
60
R: GTTATTTAGAGTTGTCACCG
6 Ptd16 (CA)31
F: CGCAATGGAGAAACCGTCA
64.5
R: GATGTTCACCTTGGCTCTC 
7 Ptd33 (CATT)8
F: CCTGCTCATTGACAGATAA
58
R: GCGTGCAAACGAATGACGGA
8 Ptd21
(AC)4+ 
(AC)13+ 
(AC)24
F: CCCTGCTGGTCAAACTACAC
62
R: CATCAGTGTATGCCTGGTAA
9 Ptd35 (ATTT)7
F: CTGTGAAACTTGTGACTCTCG
53
R: CTCTTCAATAGGCTTCTCTGC
10 Ptd73 (GT)23
F: GTGGACAGTGGGTCAAGTGC
63
R: GGTGTCAGGAGGGAGGGTTA
11 Ptd88 (GT)26
F: CCTGGAGTTAGAAAGATTGT
58
R:AACCAAGTCAATATCACAGGAT
Histological sections showing 
the development of gonads of L. 
argentimaculatus. a) Immature ovary, b) 
Early developing ovary, c) Maturing testis, 
d) Spawning testis
being carried out using truss 
morphometric analysis.
Gonochorism in  
L. argentimaculatus 
& protandrous 
hermaphroditism in  
E. tetradactylum
Gonads of both the species 
were collected from individuals 
belonging to different size 
groups from different locations 
along Indian main land 
(Veraval, Mumbai, Goa, Kochi, 
Mandapam, Vizag, Chilka 
and Digha) and histological 
observations were made 
to confirm the sexuality. 
Results showed that Lutjanus 
argentimaculatus in Indian 
seas is a gonochoristic species 
(Fig. 2) while Eleutheronema 
tetradactylum is a 
protandrous hermaphrodite.
Bivalve tissue culture
Research Project: 
FISHCMFRISIL201202900029
A protocol for the induction 
of in-vitro nacre formation 
from the mantle tissue of 
black-lip pearl oyster Pinctada 
margaritifera and the green 
mussel Perna viridis was 
standardized. A stock of live P. 
margaritifera was brought from 
Andamans for this purpose 
and reared at Kovalam Field 
Laboratory. Primary cultures 
of granulated epithelial cells 
from mantle tissue containing 
coloured granules could be 
successfully established and 
maintained for over eight 
months to one year in a 
viable condition with periodic 
sub-culturing. Monolayers 
of these cells could also be 
obtained. Examination of 
mature granulated epithelial 
cells and liberated granules 
by Alizarin Red-S staining 
confirmed the presence of 
calcium in granules. SEM/
EDAX analysis showed that 
calcium, carbon, and oxygen 
were the major elements 
in the cells and granules 
indicating the presence 
of CaCO3 similar to nacre 
crystals. Trials for inducing 
nacre coating on beads by 
incubation in a medium 
containing mature granulated 
cells were conducted. Results 
demonstrated an aggregation 
of granulated cells/granules 
around the beads a few days 
after incubation. After about 45 
days of incubation a dull brown 
coloration could be noticed on 
the surface of the beads. When 
the analysis of the surface of 
the bead was carried out by 
scanning electron microscopy 
after 60-75 days of incubation, 
a distinct brick and mortar 
formation characteristic of 
nacre, comprising of CaCO3 
(aragonite) platelets and matrix 
proteins was observed. Energy 
dispersive X-ray analysis (EDAX) 
revealed the presence of 
increased levels of calcium.
Mantle tissue of pearl oyster, 
Histological sections showing the development of gonads of E. tetradactylum. a) Ovo – testis 
(mature male gonads with developing ovarian cells) b) Maturing testis c) Spawning ovary d) 
Spent testis
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Pinctada fucata, Pteria 
and Pinna collected from 
Kayalpattinam landing centre 
of Tuticorin was taken for the 
explant and organ cultures. 
Nacre layer formation was 
achieved with sea water 
medium incorporated with 
lyophilized microalgal powder 
and water soluble matrix (WSM) 
of the shell of P. fucata. The 
granulated cells inoculated over 
the bead also showed good 
pearl sac and crystal formation. 
Presence of calcium granules 
was confirmed by Alizarin red-S 
staining. Pearl sac secreted 
crystals over the bead and later 
formed the nacre layer. The 
formation of nacre layer on 
bead/nucleus was confirmed by 
Scanning Electron Microscope 
(SEM) and Energy-dispersive 
X-ray Spectroscopy (EDAX). The 
unique ‘brick and mortar’ like 
formation of nacre was noticed 
in all the examined beads under 
different combinations of sea 
water media. Maximum nacre 
coating was observed in bead 
with medium incorporated 
with lyophilized Isochrysis 
galbana powder. Altogether the 
present study demonstrated 
the induction of in-vitro nacre 
layer formation from the mantle 
tissue of P. margaritifera, P. 
fucata and Perna viridis in a cost 
effective medium.
Stem cell culture
Research Project: 
FISHCMFRISIL201203100031
Derivation of embryonic 
stem cell cultures
Embryonic stem (ES) cell 
cultures were derived from 
blastomeres isolated from 128 
– 256 cell stage embryos of 
Amphiprion ocellaris, Premnas 
biaculeatus and Amphiprion 
sebae. The cultures were grown 
in LDF medium with 10% FBS 
in 6 cm cell culture dishes 
under feeder free conditions 
in presence bFGF. The cultures 
initiated from Amphiprion 
sebae are being passaged 
for derivation of continuous 
ES cell line. Cultures from 
Amphiprion ocellaris and 
Premnas biaculeatus exhibited 
replicative crisis after a period 
of about 2 to 3 months in 
culture. Further trials are being 
conducted to derive continuous 
ES cell cultures.
Derivation of induced 
pluripotent stem 
cell cultures
Low passage cell culture 
system (EM5F2Tr 3P) initiated 
from fin tissue of the Malabar 
In vitro multiplication of blastomeres from 256 cell stage embryos of of A. sebae
Fin (CA1F4Ex) Gill (CA1G1Ex)
Heart (CA1H3Ex)
Brain (CA1Br1Ex) Spleen (CA1Sp1Ex) 
Caudal peduncle (CA1Cp1Ex)
Brain (CA1Br2Tr) Caudal peduncle (CA1CpTr) Spleen (CA1SP1Tr)
Primary cultures from different tissues of C. altivelis
grouper Epinephelus 
malabaricus was transfected 
with the oriP/EBNA1 episomal 
vector pEP4 E02S CK2M 
EN2L having pluripotentcy 
transcription factors, by PEI 
mediated transfection. The 
transfection efficiency as 
well as the reprogramming 
efficiency were found to be 
low. Combinations of different 
oriP/EBNA1 episomal vectors 
having various combinations 
of transcription factors are 
being attempted for improving 
reprogramming efficiency.
Initiation of primary 
cultures from 
Cromileptes altivelis for 
developing iPSCs
Primary cultures were initiated 
from different tissues viz., fin, 
gill, caudal peduncle, brain, 
heart, liver and spleen of 
Cromileptes altivelis for the 
purpose of deriving induced 
pluripotent stem cells (iPSCs). 
The cultures are being passaged 
and the low passage levels will 
be stored in liquid nitrogen for 
use in iPSc derivation.
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Protein requirement of Sliver Pompano, Trachinotus blochii cultured in low 
saline water with balanced limiting amino acid composition
Nutrient requirement of silver 
pompano is not studied in 
the Indian sub-continent. 
Therefore, an experiment of 13 
weeks duration was conducted 
in order to understand the 
protein requirement of silver 
pompano, Trachinotus blochii 
in low saline waters. Optimum 
salinity for pompano culture 
ranges between 15 – 40 ‰ 
and pompano can be cultured 
in low saline inland ponds 
also. Culture of pompano in 
low saline water eliminates 
their potential parasites like 
Amyloodinium ocellatum, 
Caligus sp. etc. Silver pompano 
fry with an average weight of 
1.5-2.0 g were brought from 
Mandapam Regional Centre 
to Kochi and stocked in 20 ‰ 
salinity which were gradually 
acclimatized to 5 ‰ salinity for 
the experiment. The fishes were 
fed with a diet containing 45% 
crude protein and 10% crude fat 
during the acclimation period.
Four experimental diets were 
prepared with 35%, 40%, 45% 
and 50% crude protein each 
with 10% crude fat designated 
(35/10), 40/10), (45/10) and 
(50/10) respectively with 
ingredient composition shown 
in the Table. The diets were 
extruded through laboratory 
scale twin screw extruder using Pompano used in the experiment
Fish nutrition
Percent ingredient composition of the experimental feeds
Feed Nos. 35/10 40/10 45/10 50/10
Ingredients
Wheat gluten1 0 2 2 3
Soybean meal2 15 24 10.15 5
Squid meal3 5 5 7 10
Meat and bone meal4 8 10 10 7.5
Maize gluten5 5 5 5 5
Shrimp meal6 7 8 10 7
Fish meal7 14 14.1 30 42.9
Wheat powder8 32.6 18.7 14.4 8.95
Fish oil9 5.6 5.6 4.5 4
Vitamin mixture10 2 2 2 2
Mineral mixture11 2 2 2 2
SMB+BHT12 0.2 0.2 0.2 0.2
DL-Methionine13 0.4 0.4 0.2 0
Lysine14 0.75 0.55 0.1 0
Vitamin C15 0.25 0.25 0.25 0.25
Lecithin16 1 1 1 1
Choline chloride17 0.2 0.2 0.2 0.2
Tulsi18 1 1 1 1
1Viveka Essence Mart, Wall Tax Road, Chennai
2SakthiSoya, Coimbatore
3Squid meal- King Fish Products Pvt Ltd., Veraval
4Arogya Bio Proteins, Vellore
5Sukhjit Starch and Chemicals Ltd, Phagwara
6KhajaMohideen, Wall Tax Road, Chennai
7 Raj Fishmeal and Oil Co., Malpe, Mangalore
8&18From the local market, Cochin
9Crude sardine oil from Kiriyathan Trading Co.Narakkal
10Supplevite – M from Sarabhai Zydus Animal Health Pvt. Ltd, 
Vadodara
11Agrimin from Vibrac Healthcare India, Pvt. Ltd., Mumbai
8 mm dia die. The extrudates 
were dried in hot air oven 
at 60°C for overnight, then 
cooled to room temperature 
and crushed using mixer 
grinder. The crushed feed is 
passed through 2 mm and 3 
mm sieve to collect 2 and 3 
mm slow sinking crumbles. 
The diets were isocalorific. 
Required amount of limiting 
amino acids such as methionine 
(1%) and lysine (2.1%)were 
also incorporated as required 
along with the feed ingredients 
and additives.
At the end of the feeding 
trial, all fish were starved for 
24 h and body weights were 
recorded. Two fish from each 
replicate were anesthetized 
with clove oil at 50 mg L-1 water 
to collect hepatopancreas, 
brain, gill and intestine were 
sampled. A 10% homogenate 
was prepared from the tissues 
of interest for the assay of 
enzymes. Two more fish were 
sacrificed to collect blood as 
well as serum and subsequently 
used for estimation of whole 
body composition.
The proximate composition of 
the different experimental diets 
and fish carcass at the end of 
the experiment is given in the 
Tables below.
Growth and feed utilization of 
fish fed with different levels of 
12Sodium metabisulphateand Butylated hydroxyl toluene
13Evonik Degussa, Germany
14BestAmino, CJCorporation, South Korea
15 Stay – C from DSM Nutritional Technologies, Mumbai
16&17 Hi-Media, Mumbai
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crude protein after 13-week 
feeding trial are shown in 
the Table.
Digestive  
enzyme activities
The protease enzyme activity 
was increased with increase 
in dietary protein content 
until 45% of protein diet and 
decreased subsequently in 
the case of 50% of protein 
diet fed groups. The amylase 
activity was showed declining 
trend as the protein content 
of diet increases, which is due 
to increase in carbohydrate 
content of the diet. There 
was no significant difference 
in lipase activity of different 
experimental groups (P>0.05) as 
shown in the Table below.
After analyzing all parameters 
related to growth, digestive and 
Proximate composition of experimental feeds (% as fed)
Treatment Moisture Crude 
Protein
Crude fat Crude fibre Total Ash Soluble carbohydrates
35/10 5.17 34.30 8.9 0.22 14.16 37.17
40/10 2.10 40.93 11.52 0.27 13.01 30.42
45/10 1.95 45.53 10.59 0.64 16.29 24.04
50/10 2.94 49.92 8.85 0.12 17.85 18.76
Proximate composition of experimental fish
Treatment Moisture Crude 
Protein
Crude fat Crude fibre Total Ash Soluble 
carbohydrates
35/10 68.58 ± 0.22b 19.56 ± 0.03 6.73 ± 0.13a 0.08 ± 0.01 4.72 ±0.12 0.40 ±0.03 a
40/10 67.15 ± 0.14a 20.35 ± 0.06 7.68 ± 0.27b 0.12 ±0.01 4.52 ±0.24 0.29 ± 0.03 a
45/10 67.46 ± 0.54a 20.24 ± 0.45 6.76 ± 0.27a 0.14 ± 0.01 4.69 ±0.01 0.84 ±0.06 b
50/10 67.38 ± 0.14a 20.04 ± 0.12 7.26 ± 0.10ab 0.11 ± 0.01 4.83 ±0.26 0.48 ±0.05 a
P 0.044 0.165 0.037 0.583 0.746 0.013
Data expressed as mean ± SE, n=3, mean values in the same column with different superscript differ significantly (P<0.05).
Growth, feed conversion and survival of fish in different experimental groups
Growth parameters 35/10 40/10 45/10 50/10 P
Initial weight (g) 17.20 ± 0.25ab 16.89 ± 0.10a 17.39 ± 0.38ab 17.99 ± 0.19b P>0.05
Final weight (g) 72.93 ± 2.14a 91.58 ± 6.52b 91.11 ± 2.81b 83.03 ± 1.14ab P<0.05
Weight Gain (%) 324.07 ±8.36a 442.24 ±28.91c 423.65 ± 9.80bc 363.15 ± 10.92ab P<0.05
SGR (%) 1.60 ±0.02a 1.87 ± 0.07c 1.84 ± 0.02bc 1.70 ± 0.02ab P<0.05
ADG 0.62 ± 0.02a 0.83 ± 0.07b 0.82 ± 0.03b 0.73 ± 0.01ab P<0.05
Feed Intake (g) 122.49 ± 3.13ab 131.90 ± 2.42c 127.74 ± 2.04bc 115.00± 2.27a P<0.05
FCR 1.69 ± 0.05b 1.45 ± 0.08a 1.42 ± 0.09a 1.38 ± 0.04a P>0.05
PER 1.30 ± 0.02ab 1.41 ± 0.09b 1.28 ± 0.03ab 1.14 ± 0.04a P>0.05
FER 0.45 ± 0.01a 0.57 ± 0.04b 0.58 ± 0.01b 0.57 ± 0.02b P<0.05
Survival (%) 85.71 ± 8.24 95.23 ± 4.76 90.47 ± 4.76 85.71 ± 0.00 P>0.05
Data expressed as mean ± SE, n=3, mean values in the same line with different superscript differ significantly (P<0.05).
metabolic enzyme activities, 
the feed with 40% of crude 
protein, 10 % crude fat and 
with 2.1% available lysine 
and 1% available methionine 
(40/10) performed better than 
rest of the experimental diets. 
The maximum weight gain %, 
specific growth rate and protein 
efficiency ratio was observed 
in 40% crude protein fed group. 
Digestive enzyme activities
Treatments Amylase Protease Lipase
 Intestine Liver Intestine Liver Intestine Liver
 35/10 7.69 ± 0.08 d 3.89 ± 0.11d 83.93 ± 2.38a 2.92 ±0.15a 4. 91 ± 0.34 2.21 ± 0.10
40/10 6.62 ± 0.05 c 3.17 ± 0.17 c 99.45 ±2.68 b 5.46 ±0.42 b 4.71 ± 0.56 2.11 ± 0.16
45/10 5.68 ±0.25 b 2.51 ± 0.06 b 101.01 ±4.23 b 5.51 ±0. 43 b 4.51 ± 0.14 2.12 ± 0.08
50/10 4.27 ±0.35 a 1.90 ± 0.05 a 94.74 ±2.76 b 3.28 ±0.30 ab 4.07 ± 0.07 1.71 ± 0.14
P Value 0.001 0.001 0.018 0.041 0.391 0.241
Data expressed as mean ± SE n=3, mean values in the same column with different superscript differ significantly (P<0.05). 
The activities of protease expressed as nanomoles of tyrosine released min-1mg-1 protein;
amylase expressed as nanomoles of maltose releasedmin-1mg-1 protein; Lipase expressed as unit min-1mg-1 protein
Experimental setup
The best feed conversion ratio 
(FCR) was observed in 50% 
protein group though it was not 
significantly different from that 
of 40% and 45% protein groups 
(P>0.05).
Cobia nutrition
Growth of cobia was compared 
by feeding low value fish and 
a commercially available pellet 
in an experiment of 60 days 
duration. The treatments and 
replications were as shown in 
the Table below. Ad-libitum 
feeding was followed in all 
treatments. The fish were 
weighed at 30 days and 60 days 
and sampled for liver histology 
at the end of the experiment. 
Growth
There was a significant 
difference in weight gain (%) 
between T1 and T2 groups and 
highest weight gain (%) was 
observed in T2 group fed with a 
combination of both pellet and 
low value fish. No significant 
difference was observed 
between T2 and T3. Specific 
Growth Rate (SGR %)  
also was not significantly 
different among different 
treatment groups. However, 
highest was found in T2. FCR 
differed significantly and the 
lowest FCR was observed in T1 
group (1:2.12) and the highest 
FCR was observed in T3 group 
(1:8.17). Even though survival 
rates showed no significant 
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Experimental design
Treatment 1 2 3
Commercial Pellet  (T1) T11 T12 T13
Pellet + low value fish (T2)  
(Alternate days)
T21 T22 T23
Low value fish (T3) T31 T32 T33
the low value fish fed group.
Liver histology
Histology of the liver section 
showed that a large number of 
fat globule accumulation was 
observed irrespective of all the 
treatments which require to be 
investigated further.
Liver of cobia with fatty cysts 
and bile duct hyperplasia 
(10x) in pellet feed fed 
treatment group.
It could be concluded from 
this study that cofeeding of 
The proximate composition of the feeds used (% as fed)
Composition Commercial 
pellet 1.8 mm
Commercial 
pellet 3 mm
Low value fish
Moisture 8.05±0.02 11.43±0.120 75.0±2.5
Protein 44.33±0.21 42.14±0.233 15.0±0.90
Lipid 12.23±0.02 10.23±0.089 6.0±0.50
Fibre 2.10±0.06 1.96±0.11 0.2±0.01
Ash 9.75±0.361 8.57±0.165 4.5±0.50
N.F.E 23.43±0.619 25.67±0.448 0.1±0.05
Growth, feed conversion ratio (FCR) and survival monitored
Treatment Avg. Initial weight (g) Avg. Final Weight (g) Weight gain % SGR % FCR Survival  %
T1 18.21±0.13 101.72±6.33 458.80±3.71a 2.86±0.11 2.12±0.12a 93.33±1.64
T2 18.50±0.09 117.27±5.43 508.38±2.85b 3.00±0.08 3.98±0.08b 90.66±1.43
T3 19.32±0.12 108.91±5.88 493.29±3.03b 2.93±0.08 8.17±0.24c 86.33±2.10
difference, lowest was in 
T3. Lower survival observed 
in the low value fish feed 
treatment was probably due to 
parasitic infestations. Lesions 
were observed in the caudal 
peduncle, pelvic fins and gills as 
shown in the pictures below.
Body composition
Significant differences in the 
composition of the whole 
body and muscle were 
observed. Variations were 
found in fat and soluble 
carbohydrates depending upon 
the feed consumed. High fat 
accumulation was observed in 
Liver of cobia with fatty cysts and bile duct hyperplasia (10x) in pellet feed treatment
pellet with low value fish in 
alternate days is beneficial 
in terms of growth in cobia 
rearing. Pellet feeding is the 
best for obtaining low FCR. 
Fat accumulation is high 
with low value fish feeding. 
Low value fish feeding 
leads to several lesions 
probably due to parasitic and 
bacterial infestation.
Body composition of cobia (% as dry basis)
Whole body Protein fat Ash Fibre AIA NFE
T1(Pellet) 63.55±1.35 14.91±1.8 16.54±1.33 0.20±0.03 0.10±0.01 4.80±0.15
T2(Pellet + low value fish) 60.91±1.54 24.62±0.92 12.19±0.97 0.11±0.08 0.10±0.03 2.16±0.31
T3 (Low value fish) 55.17±2.02 30.57±2.98 11.50±1.19 0.29±0.08 0.12±0.02 2.46±0.17
Muscle
Pellet 78.15±3.32 13.38±1.38 7.40±0.59 0.06±0.003 0.07±0.02 1.00±0.51
T2 (Pellet + low value 
fish)
80.8±2.52 10.01±1.26 7.72±0.43 0.08±0.003 0.10±0.023 1.40±0.61
T3 (low value fish) 80.51±3.50 9.84±1.37 8.21±0.46 0.11±0.005 0.15±0.046 1.32±0.41
mm in diameter and 0.98-1.0 
g in weight. Hydrostability and 
sinking rate of moist pellets 
were found to be good. Similar 
hand extruded cylindrical pellet 
diets (2 mm diameter), with 41% 
crude protein incorporating 
sardine meal as main ingredient, 
with wheat flour and soy flour 
as binders, were prepared in 
Kochi. All these diets are being 
tested as grow-out feeds for 
juvenile spiny lobsters, Panulirus 
homarus, in the size range of 
75-80 g and 45-50 mm CL, 
using fresh clam meat as the 
control diet. The trial is being 
conducted in duplicate for 60 
days. Juvenile spiny lobsters 
subjected to starvation showed 
ready acceptance and good 
consumption of both the test 
feeds, although initial reception 
to moist feed was quicker. 
Survival, growth performance 
and feed conversion efficiency 
will be assessed and compared 
between treatments at the 
end of the experiment. The 
moist diets filled inside a 
protein membrane and dried to 
decrease leaching and increase 
feeding efficiency were also 
Liver of cobia-parenchyma showing fatty changes, and globules fused to form cysts (10x)
Lobster nutrition
Low-cost moist pellet diets 
having a protein content of 
62% were formulated using 
tilapia fish meal, as the main 
ingredient (80%), supplemented 
with soy flour, squid meal, 
shrimp head meal, fish oil and 
soy lecithin. These pellets were 
spherical in shape, about 9.5-9.7 
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Moist feed Extruded feed Encased feed
Ingredient composition of moist 
feed (g%)
Feed ingredient
Tilapia fish meal 80
Soy lecithin 2
Cod liver oil 5
Mineral mix 1
Soyflour 10
Squid meal 1
Shrimp head meal 1
Ingredient composition of 
extruded pellet (g%)
Feed ingredient
Oil sardine 50
Shrimp meal 2
Squid 2
Soy flour 10
Wheat flour 24
Fish oil 5
Lecithin 2
Mineral mixture 3
Vitamin mixture 2
Proximate composition of formulated feeds (% as fed)
S. No Feed Moisture  Ash Protein Fibre Fat Soulblearbo-
hydrates 
Energy (kcal 
/100g)
1 Moist feed 10.62 8.49 62.54 0.5 8.47 9.88 365.91
2 Dry pellet (Kochi) 2.11 17.58 40.85 0.5 9.62 30.11 369.34
Experimental culture system
on mixed culture of Isochrysis 
and Nannochloropsis. From 
the SSH library 139 clones 
were randomly picked and 
custom sequenced, 13 
functionally important genes 
were obtained along with 2 
hypothetical proteins with 
unknown functions, 3 ribosomal 
proteins and 2 proteins with 
no similarity.
The differentially expressed 
genes obtained belonged 
mainly to digestion/metabolism 
and stress related functions. 
Pancreatic lipase related protein 
and Ganglioside GM2 activator 
proteins are involved in lipid 
metabolism whereas Astacin 
like protein are group of zinc 
dependent proteolytic enzymes 
involved mainly in digestion. 
Amongst the stress proteins 
identified, Ferritin and Rhamnose 
binding lectins have important 
roles in immunity. Ferritin is 
primarily an iron storage protein 
but is also an acute phase 
protein involved in functions 
prepared to test the acceptance 
in Scyllarid lobsters. 
Transcriptomic 
response of the 
Oyster, Crassostrea 
madrasensis gut to 
environmental stressors
Bivalves are sessile animals 
which are constantly exposed 
to a variety of stressors in 
their natural habitat including 
environmental changes, 
bacterial load, turbidity, 
pollutants etc. Despite this, 
bivalves adapt and flourish 
in their environment. This 
is effectuated by the way 
of expression of a variety of 
immune and stress effectors. 
Suppression subtractive 
hybridization (SSH) was used 
to identify and isolate these 
arrays of genes differentially 
expressed in the gut of wild 
Crassostrea madrasensis as 
compared to those cultured 
in clean water and fed solely 
List of identified genes / proteins
Putative gene/Category Putative 
gene/Category
Digestion
Pancreatic Lipase related 
protein1 of
Ganglioside GM2 activator
Astacin Like protein
Stress Proteins
Carnosine Synthase like protein
L-Rhamnose binding Lectin 
CSL3
Calreticulin
Poly ADP ribose polymerase 14
Ferritin
Cell Structure
Tenascin-X 
Collagen α-(VI) Chain
Cellular Functions/Replication/
Transcription/Translation
ATP dependent RNA helicase 
DDX24
Mitochondiral ATP synthase 
subunit 9 protein
Apoptotic chromatin 
condensation inducer in the 
nucleus
Helicase with zinc finger domain 
2-like
qm-like protein
Cysteine and histidine domain 
containing protein 1
Unknown functions
Predicted Uncharacterized 
protein LOC105337218
hypothetical protein 
CGI_10024426 
Ribosomal Proteins
Ribosomal Protein L11
Ribosomal Protein L19
Predicted 60S ribosomal protein 
L22-like
13% 
14% 
11% 
19% 
22% 
16% 
5% Extracellular Matrix 
Metabolism 
Immuntiy 
Cell cycle 
Digestion 
Ribosomal Proteins 
Unknown proteins 
Functional classification of genes identified and their relative abundance
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such as responding to non-
lethal injury to the organism. It 
has been previously reported 
to be overexpressed in oysters 
exposed to stress conditions. 
Rhamnose binding lectin CSL3 
also functions in the self-
defense of invertebrates and 
causes agglutination of gram 
positive and negative bacteria. 
Calreticulin is another stress 
protein obtained from the SSH 
clone library, which are often 
expressed in stress conditions 
such as hypoxia. Several proteins 
involved in cellular functions 
such as replication, repair have 
also been obtained.
Unlike hatchery maintained 
animals, wild oysters living in 
their natural habitat are exposed 
to several stressors and hence 
synthesize a repertoire of 
proteins to overcome this. This 
is apparent from the genes/
proteins obtained from the 
SSH clone library constructed. 
The higher number of stress 
proteins identified can be 
attributed to several factors 
including greater bacterial 
load and other stressors in the 
natural waters. Also, natural 
waters are subject to constant 
changes in physical parameters 
such as temperature which can 
induce a stress condition in the 
animal. Chemical pollutants 
like pesticides, heavy metals 
run offs etc. which disturbs 
the equilibrium of aquatic 
ecosystems can be stressful 
to the animals including 
oysters which are often used in 
environmental bio-monitoring. 
The differential expression of 
lipid metabolising proteins could 
stem from the difference in diet/
availability of nutrients of wild 
animals in comparison with the 
cultured oysters which were 
fed only on mixed culture of 
Nannochloropsis and Isochrysis.
Successful rearing of 
Pteria brevialata spat
The genus Pteria, commonly 
called as the winged pearl oysters 
are traditionally known for their 
mabe pearls due to its lustrous 
mother of pearl. Winged pearl 
oysters, Pteria brevialata was 
collected from Kayalpattinam 
coast of Gulf of Mannar. The 
oysters spawned naturally after 
24h of collection. The fertilized 
eggs transformed to morula after 
4h and D shaped veliger of 50 
µm size after 24 h. The total larval 
output of 120,000 were collected 
through a 30 µm sieve and kept in 
plastic troughs with at a density of 
2 larvae mL-1. Isochrysis galbana, 
Pavlova lutheri and Chromulina 
freibrigensis were given as feed 
separately. Early umbonic stage 
of size 90 µm was observed on 
day 7, eye spot stage (150 µm) 
on 17th day, pediveliger (190 µm) 
on 19th day, plantigrade (250 µm) 
on 21st day and spat (270) µm 
on 23rd day of post hatch. Spats 
were maintained by feeding 
with Chaetoceros calcitrans and 
Isochrysis galbana upto 50 days 
at an average size of 1.2mm in the 
hatchery. Due to the dwindling 
population of pearl oysters 
Pinctada fucata, and the frequent 
occurrence of Pteria species in 
Gulf of Mannar, the knowledge 
in the hatchery techniques of 
this species will surely help to 
sustain as an alternate species for 
pearl industry.
Synthesis of 
silver nanoparticles
Silver nanoparticles (Ag-NPs), 
were successfully synthesized 
for the first time from marine 
microalgae, Isochrysis galbana 
which is a potential agent for 
anticancer activities and used in 
aquatic disease treatments. Apart 
from its various applications 
in pharmaceutics, the role of 
silver nanoparticles (SNPs) in 
increasing the cell growth of 
microalgae, Chlorella vulgaris 
and Tetraselmisis sp. were also 
reported. Characterization 
of nanoparticles by different 
methods like scanning electron 
microscopy (SEM), energy 
dispersive spectroscopy (EDS), 
x-ray powder diffraction (XRD) 
and zeta potential revealed the 
presence of 80.68% of silver 
and 15.25% of chloride with an 
average size of 40.6nm. Zeta 
potential of SNPs is -44.0mV, 
indicating high stability of SNPs.
Fatty acid composition 
of zooplankton 
used as a potential 
replacement for 
rotifers and artemia
Among the different zooplankton 
studied for use as live feed in 
mariculture, two different strains 
of Acartia recorded 22:6n-3 
of Kerala were purified and their 
culture conditions in laboratory 
were optimized. The nutritional 
properties with respect to the 
fatty acid compositions of the 
purified microalgae at their 
exponential growth phase 
were analyzed. The fatty acid 
composition of DHA in the 
microalgae was found to be 
present in considerable amount 
(4.3% TFA) in Isochrysis galbana, 
followed by Nannochloropsis 
occulata, which shared about 3% 
TFA of the aggregate content of 
fatty acids. Among the different 
experimental microalgae, 
Isochrysis galbana was found to 
contain a greater aggregate of 
PUFA (>30% TFA) as compared 
to other microalgae species.
ICAR Outreach  
activity - 2: Fish Feeds
An ornamental fish feed 
product range called Varsha 
content greater than 3% of the 
total fatty acids, whereas 20:5n-
3 content recorded more than 
4% of the total fatty acids. The 
contents of EPA and DHA were 
found to be greater than 2% 
of the total fatty acids in two 
different strains of Temora sp. 
These species can be used as 
alternatives to the commonly 
used rotifer and artemia, where 
the DHA contents were recorded 
as 0.29-0.63% of the total fatty 
acids and EPA contents as 0.75-
1.26% of the total fatty acids.
Fatty acid 
composition in 
marine microalgae
Different microalgal species were 
isolated from different locations 
of marine and backwater niches 
Fatty acid composition of zooplankton
Poly unsaturated fatty acids Proposed label design
C
M
FR
I A
N
N
U
A
L 
R
EP
O
RT
 2
01
5-
16
13
1
13
0
Fi
sh
 n
u
tr
it
io
n
Significant increase in the 
production of fry could be 
noticed in this experiment as 
shown in the figure, indicating 
the functionality of long 
pepper as an ingredient in 
the broodstock feed of this 
freshwater ornamental fish.
On farm evaluation of 
formulated feeds in 
Etroplus suratensis
In an on-farm feed trial with 
pearl spot (Etroplus suratensis), 
three feeds were evaluated in 
fish stocked in ‘hapas’ in the 
KVK ponds at Narakkal. The 
feeds were, I – a formulation 
optimized in an indoor trial, 
II – Pearl Plus, an empirical 
feed formulation from CMFRI, 
produced by KVK and sold 
though the ATIC-KVK counter 
at CMFRI, Cochin and III – 
a commercially available 
floating pellet. The proximate 
composition of these feeds is 
given in the Table.
Significantly high weight gain 
was realized with feed I which 
was a formulation optimized 
Ingredient composition of feed 
incorporating Thippali
Ingredients g kg-1
Marine protein mix 600
Soy flour 123
Wheat flour 150
Sardine oil 50
Vitamin C 5
Lecithin 10
Mineral mixture 20
Vitamin mixture 30
Antioxidant 1
Antifungal 1
Thippali 10
Product specifications and cost of Varsha feed series
Protein
(%)
Fat (%) Fiber 
(%)
Soluble 
carbohydrates (%)
Ash 
(%)
AIA (%) Cost 
INR
Additives Add 
30%
Selling 
Price INR
25 26.90 6.76 2.70 51.12 6.30 0.48 58.44 18.00 22.93 100
30 30.26 7.01 3.06 46.12 7.33 0.57 57.61 18.00 22.68 105
35 34.40 7.26 3.63 40.30 8.18 0.65 64.73 18.00 24.82 110
40 39.91 7.60 4.35 32.05 9.88 0.78 74.64 18.00 27.79 120
45 44.66 7.85 5.02 24.67 11.57 0.88 82.40 18.00 30.12 130
Proximate composition (% on 
dry matter basis)
CMFRI 
feed
Control 
feed
Protein 41.28 40.90
Fat 8.63 5.16
Fiber 1.72 3.98
Carbohydrate 32.65 34.06
Ash 12.28 12.9
AIA 2.99 3.18
was proposed to be launched 
by CMFRI. The label design 
and product specifications are 
as shown in the Table. The 
product array comprises of five 
levels of protein and two particle  
sizes of (1 mm and 2 mm)  
for each level of protein. 
Upscaling of production 
and marketing is being 
attempted with the help of 
commercial partners.
On farm evaluation 
of broodstock 
feed in Platty 
(Xiphophorus maculatus)
An on farm evaluation of 
broodstock feed incorporating 
Thippali (Malayalam) or long 
pepper (Piper longum) was 
evaluated for its potential 
in enhancing maturation 
and seed production in the 
freshwater aquarium fish, 
platy, in a home based farm at 
Eroor, Kochi. The ingredient 
composition of the feed and 
the proximate composition 
of the test feed and the 
control feed are also shown in 
the Tables.
Nutritional qualities 
of common 
edible gastropods
Nutritional profile of the 
branched murex Chicoreus 
Variables Proximate composition of feeds
Feed I Feed II Feed II
Crude protein (%) 48.19 44.70 30.95
Crude lipid (%) 9.01 1.02 2.96
Crude ash 14.19 8.18 7.96
Experimental fish reared in hapa’s
Weight gain (%) in Etroplus suratensis
in an indoor trial and it 
reiterated the fact that there 
is a gross fat requirement of 
approximately 10% for these 
fish which positively impacted 
the growth as shown in 
the figure.
ICAR Outreach 
activity-3: Nutritional 
profiling and 
evaluation of fish as a 
dietary component
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ramosus collected off the 
Gulf of Mannar region on the 
Southeast coast of India was 
elucidated. The information 
on the food qualities of this 
commercially important 
species will provide input 
to food industries and 
gastropod mariculture.
The edible portion of C. ramosus 
demonstrated proteins with 
balanced proportions of essential 
to non-essential amino acids (~ 
0.94). The C20–C22 long chain 
n-3 fatty acids, eicosapentaenoic 
acid and docosahexaenoic acid, 
vital for human health, were 
found to be predominant in the 
edible part of the gastropod 
species (15.8 and 17.2% total fatty 
acids, respectively). Presence of 
greater quantity of antioxidative 
microelement selenium (30.44 
µg/100g) along with ascorbic 
acid and tocopherol (45.5 and 
55.8 µg/100g) demonstrated this 
species as a high value food item 
to impart antioxidative defense 
in the metabolic system. A 
lesser sodium/potassium (Na/K) 
proportion (0.64) in C. ramosus 
can be coupled with diminished 
risk of developing high blood 
pressure and cardiovascular 
disease, whereas a greater 
content of total calcium and 
phosphorus (136.1 mg/100g) 
showed the beneficial effect of 
this species in facilitating the 
recruitment of osteoblasts and 
bone mineralization process. The 
present study demonstrated this 
low-value species C. ramosus 
as a valuable source of essential 
nutritional elements, to be 
qualified as a preferred healthy 
food for human consumption.
Deep sea mud shrimp 
(Solenocera hextii) 
and shovel nosed 
lobster (Thenus 
unimaculatus) as 
potential sources of 
long chain fatty acids
The fatty acid profiles of deep 
sea mud shrimp (Solenocera 
hextii) and Shovel nosed lobsters 
(Thenus unimaculatus) collected 
from south-west coast (Arabian 
Sea) of India were compared. 
In both the species principal 
saturated fatty acids (SFA) 
and monounsaturated fatty 
acids (MUFA) were palmitic 
(C16:0) and oleic (C18:1n-9) 
acids, respectively. The 
results revealed that Thenus 
unimaculatus contained greater 
concentrations of vital fatty acids 
Mineral contents of edible portion of C. ramosus
Fatty acid profiles of deep sea shrimp and sand lobster
16:0 was found to be highest 
in both the samples (24% in 
Oman sardine and 21% TFA in 
Indian oil sardine). Among the 
MUFAs, 18:1n-9 was identified 
as the dominant fatty acid 
ranging from 23% TFA (Oman) 
and 13% TFA (India). A greater 
level of mean total PUFA was 
observed for sardine (~30% 
TFA) from India than that from 
Oman (~21% TFA). The higher 
PUFA/SFA (0.83) and n-3/n-6 
fatty acids (6.03) in the oil 
sardine from India than those 
of Oman origin (0.53 and 4.47 
respectively) demonstrate its 
superior nutritional qualities.
source of long chain 
polyunsaturated fatty acids  
(PUFAs), mainly eicosapentaenoic 
acid (EPA) and docosahexaenoic 
acid (DHA) contributing 14.84 
and 8.65% respectively of the 
total fatty acids (TFA). The 
mean total saturated fatty acids 
(SFA) were significantly greater 
in oil sardine (~ 39% TFA) 
sourced from Oman compared 
to that of Indian origin (35.8 
% TFA). A similar trend was 
observed for total MUFA 
(monounsaturated fatty acid) 
of the samples from Oman and 
India (37.29 and 30.34% TFA, 
respectively). Among SFAs, 
EPA and DHA. Oleic acid, being 
the major MUFA in the marine 
lipid is more concentrated in 
S. hextii females (15.32%) and 
males (14.02%), compared to 
males (11.02%) and females 
(9.94%) of T. unimaculatus. 
Linoleic, gamma-linolenic, 
eicosadienoic acid, EPA and 
DHA were the dominating fatty 
acids among the composition 
of PUFA. The amount of DHA 
is 13.58 % (males) and 19.91 % 
(females) in T. unimaculatus 
(P<0.05), and 6.09% (males) and 
7.14 % (females) in S.hextii. The 
amount of EPA is 10.61% (males) 
and 14.40% (females) in T. 
unimaculatus, and 7.16% (males) 
and 8.57% (females) in S. hextii, 
with significant differences. The 
high quantity of EPA + DHA 
noted in T. unimaculatus females 
(34.27%) is of great significance 
as they play an important role in 
the prevention of cardiovascular 
diseases. The amount of SFA 
are found to be 37.4 % (in 
females) and 37.1 % (in males) in 
Solonocera hextii (P<0.05), and 
32.25% and 27.97% in males and 
females Thenus unimaculatus, 
respectively(P<0.05). Among SFA 
palmitic acid (C16:0) are found to 
be higher and distributed evenly 
with respect to both species 
and sexes.
Indian oil sardine 
(Sardinella longiceps)  
as potential source of 
long chain fatty acids
The Indian oil sardine 
(Sardinella longiceps) is a rich  
Indian oil sardine shows nutritionally superior fatty acid profile
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Disease investigations  
in finfishes
Research project: FISHCMFRISIL201202600026
Fish health and
marine bioprospecting
Microsporidian infections were 
recorded from the peritoneal 
cavity of Epinephelus 
coioides and muscle tissues 
of Scatophagus argus. Both 
the parasites were identified 
as belonging to the genus 
Glugea.
Heavy infestation with 
anchor worms was reported 
from captive Epinephelus 
malabaricus, the parasites 
were attached to the gills 
resulting in mortalities. 
Immersion treatment with 
organophosphate, repeated 
every 7 days for a period 
of 28 days or a 45 minutes 
treatment with 200 ppm (37-
40%) formaldehyde solution 
were found effective.
Infection with Chilodonella 
sp. was reported from the gills 
of the Chrysophrys auratus 
and Monodactylus argenteus. 
A seven day treatment with 
chloroquinine phosphate 
(Nivaquine-P) eradicated the 
parasites.
Heavy infestation with 
Amyloodinium ocellatum 
resulted in mass mortalities in 
marine ornamentals. Severe 
Parasitic infections:
Infections with the protozoan 
parasites belonging to 
Myxosporea were reported 
from various food fishes. 
Myxosporeans belonging 
to 6 genera (Ceratomyxa, 
Zschokkella, Auerbachia, 
Parvicapsula, Sphaerospora and 
Kudoa) were recovered from 
these fishes. Parasites belonging 
to the genus Ceratomyxa were 
recovered from 6 hosts species, 
Zschokkella from 3 hosts species 
and Auerbachia, Parvicapsula, 
Sphaerospora and Kudoa 
from one host species each. 
Morphological, morphometric 
and molecular characterization 
of these species is in progress.
Screening of marine ornamental 
fishes collected from Tuticorin 
and Lakshadweep also revealed 
infections with myxosporeans. 
Morphological & morphometric 
studies of these parasites have 
been completed and molecular 
studies are in progress.
Morphologic, morphometric and 
molecular analysis revealed that 
one of the ceratomyxids infecting 
Acanthurus leucosternon differed 
significantly from all previously 
described species of Ceratomyxa 
and hence considered as a new 
species and named Ceratomyxa 
leucosternoni. Systematic 
analysis of the remaining 
parasites are in progress.
Fish infected with A. ocellatum
pathological changes were 
observed in skin and gills. 
Seven day treatment with 
chloroquinine phosphate 
(Nivaquine-P) eradicated the 
parasites
Infestation with the copepod 
parasite, Protochondracanthus 
sp., was reported from the 
gills of halibut broodstock at 
Chennai.
Taxonomic studies on the 
acanthocephalan parasite 
infecting various fish hosts have 
been completed. Morphology 
& morphometrics indicate 
that these parasites belong 
to the genus Tenuiproboscis. 
Molecular taxonomy studies 
using the ITS gene and 
subsequent phylogenetic 
analysis conducted earlier have 
shown that irrespective of their 
host species, they were all 
genetically identical.
Protochondracanthus sp. from HalibutC. leucosternoni n. sp. from A. leucosternon 
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Since sharp variations 
were observed in parasites 
from different host species, 
morphometric comparison 
using principal component 
analysis (PCA) was carried out. 
The study revealed that in spite 
of the morphological plasticity, 
the parasites recovered from 
different hosts were all same.
For further taxonomic 
confirmation, intra and 
interspecific variations in 
hook measurements were 
also subjected to multivariate 
statistical analysis using the 
software, Proboscis profiler. 
The results revealed that the 
parasites recovered from 
different hosts were same based 
on the multivariate statistical 
analysis of proboscis hook 
dimensions.
The above studies clearly show 
that the present species differs 
from all the previously described 
species of Tenuiproboscis, 
and hence considered as 
a new species and named 
Tenuiproboscis keralensis n. sp.
Bacterial infections
Mortality of cobia reared in RAS as 
well as sea cages in Karwar was 
confirmed to be due to Vibrio 
alginolyticus by biochemical, 
molecular and histopathological 
characterization. Histopathology 
indicated classical vibriosis 
which included extensive 
haemorrhage, degeneration 
and necrosis in liver and kidney 
parenchyma, inflammation 
leucine arylamidase, cystine 
arylamidase, α-chymotrypsin, 
acid phosphatase, naphthol-
AS- BI-phosphohydrolase, 
α-glucosidase, β-glucosidase 
and α- mannosidase. The 
pathogen was negative for 
valine arylamidase,trypsin, 
α-galactosidase, 
β-galactosidase, 
β-glucuronidase, N-acetyl-
β-glucosaminidase and 
α-fucosidase.
Studies on the virulent 
genes of virulent strain of V. 
alginolyticus compared to 
and increased expression of 
melanomacrophage centres 
in kidney, haemorrhage and 
ballooning of lamellae of gills and 
haemorrhage in heart muscle. 
Mortality of cobia reared in sea 
cages in Karwar was caused by 
dual infection with Vibrio harveyi 
and Photobacterium damselae 
sub sp. damselae.
Bacterial enzymatic profiling of 
V. alginolyticus isolated from 
Asian seasbass revealed that 
the pathogen was positive 
for alkaline phosphatase, 
esterase, esterase lipase, lipase, 
Phylogenetic analysis of Tenuiproboscis keralensis n. sp.
strains isolated from sediment 
revealed that the isolates of V. 
alginolyticus from sediment 
were positive to the following 
genes: TLHr1, TLHr2, Toxr, 
ToxrS, VPIr1, VPIr2, TDH and 
CTX except one strain (Tyc), 
which was negative to VPI 
while the virulent strain of V. 
alginolyticus isolated from red 
snappers were positive only to 
VPr2 and CTX.
Metagenome analysis for 
comparison of microbial 
communities in healthy 
and infected lobster larvae 
revealed that Vibrio species 
constituted 7.2% of healthy 
and 77.33% of infected larvae. 
The accompanying microbial 
flora also differed considerably, 
with healthy larvae having 
Rhodobactereceae and 
Brevibacterium forms 
while infected larvae had 
Oceanospirillales, Enterobacter, 
Serratia and Shewanella.
Lactobacillus strains appeared 
promising in suppressing 
elevated Vibrio populations in 
the rearing systems for larval 
lobsters.
High incidence of 
carcinonemertean worms in 
wild caught ovigerous female 
lobsters was recorded along the 
north Tamil Nadu coast. Egg 
predation was observed in all 
species of lobsters and infected 
ovigerous lobsters were found 
to lose their eggs in due course. 
The rate of incidence in wild 
broodstock has been on the 
Histopathological changes caused by V. alginolyticus in a) kidney, b) liver, c) gills and d) heart 
Metagenome analysis of healthy and infected lobster larvae 
C
M
FR
I A
N
N
U
A
L 
R
EP
O
RT
 2
01
5-
16
13
9
13
8
Fi
sh
 h
e
al
th
 a
n
d
 m
ar
in
e
 b
io
p
ro
sp
e
ct
in
g
increase as compared to the 
previous years.
Water quality 
monitoring for 
bacterial load
Total bacterial load of the 
sediment samples at the cage 
site remained significantly 
higher than the reference sites 
throughout the year. Thirty two 
percent of the isolates were 
Gram positive, while 68% were 
Gram negative. Among the 
Gram negative organisms, V. 
alginolytics and V. harveyi were 
the dominant ones.
Regular monitoring of live 
feed culture showed that total 
bacterial loads of water were 
high in rotifer culture tanks 
when fed with Chlorella culture, 
whereas bacterial loads were 
more in copepod tanks when 
fed with Chaetoceros.
Experiments carried out to 
study the effect of probiotics 
on the quality of water in rotifer 
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Carcinonemertean worm infection in lobster, a) egg infected with larvae, b) severely infected brood
Effect of probiotics on copepod density
and copepod tanks in outdoor 
mass culture revealed that the 
copepod density increased in 
tanks fed with Chaetoceros 
supplemented with probiotics.
Absence of vibrios in mass 
culture tanks of copepods fed 
with Isochrysis and a clear 
decreasing trend of total 
bacterial count in the tanks 
of rotifers was recorded. A 
direct positive correlation was 
observed on the total bacterial 
and Vibrio counts of water 
on the copepod density. The 
density of copepods showed 
an increasing trend throughout 
the experiment in Chaetoceros 
fed tanks supplemented with 
probiotics.
Development of 
Diagnostic KIT for 
Betanodavirus
β-Nodadetect–A Single tube 
RT-LAMP diagnostics for 
β-Noda virus in fish: Viral 
Nervous Necrosis (VNN), 
caused by betanodavirus is a 
disease affecting larvae and 
juveniles of marine finfish 
leading to mass mortalities in 
many maricultured species. 
Survivors remain carriers for 
life facilitating the vertical and 
horizontal spread of virus. Since 
no effective treatments are 
available, proper management 
measures remains the only 
option. To achieve this, a rapid, 
sensitive, specific, cost-effective 
and easy to use diagnostic 
method is paramount.
A single tube Reverse 
Transcription–Loop-mediated 
Isothermal Amplification 
(single tube RT-LAMP) kit 
named “β-Nodadetect” for the 
detection of betanodavirus in 
infected fish was developed. 
The kit is highly specific and 
sensitive and can detect 
even a single copy of virus in 
less than one hour without 
sophisticated equipments like 
a thermal cycler or a trans UV 
illuminator as in other PCR 
based molecular diagnostic 
approaches. The reaction can 
be set up in a water bath or 
thermal block and the result 
is visible by naked eye under 
visible or UV light. Positive 
reaction is indicated by a 
green fluorescence while 
negative samples show no 
change in colour. This kit is 
electrophoresis. This method 
is capable of detecting a single 
copy of the virus.
Aquatic animal 
disease surveillance:
Research project: EF 22/
NFDB
Under the National Surveillance 
Programme for Aquatic 
Animal Diseases (NSPAAD), 
regular screening of wild and 
farmed bivalves for OIE listed 
pathogens were carried out 
using level I, II & III methods as 
suggested by OIE. Screening 
of farmed bivalves (Crassostrea 
madrasensis and Perna viridis) 
was carried out in selected Sensitivity of “β-Nodadetect” against Viral Nervous Necrosis (VNN)
Agarose gel electrophoresis of WSSV 
LAMP. M- Marker, -Ve – Negative, 1 – 1 
copy of the viral DNA, 10 – 10 copy of the 
viral DNA, 100 – 100 copy of the viral DNA 
suitable for use in laboratories, 
diagnostic units, aquaculture 
farms, brood stock and 
quarantine facilities and for 
screening of fingerlings and 
juveniles before stocking in 
ponds or cages. The kit is of 
considerable application in the 
timely diagnosis and control of 
the spread of disease.
Development of LAMP based 
Diagnostic for WSSV: White 
spot syndrome mainly affects 
penaeid shrimp, is highly 
contagious and causes severe 
mortalities. Treatments are 
not effective and scientific 
management practices like 
stocking of virus free animals, 
proper pond treatment etc 
are required to prevent the 
outbreak of the disease.
A Loop mediated isothermal 
amplification method was 
developed for the screening of 
the animals for the presence 
of the virus. The reaction can 
be set up in a water bath or 
thermal block at 60 – 65°C 
for one hour and the result 
interpreted using agarose gel 
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Development / sporulation of P. olseni hypnospores a) hypnospore, b) dividing phase, c) release of zoospores, d) infective zoospores
P. olseni trophozoites in Paphia malabarica String showing heavy mortality in mussels
Wild populations of short neck 
yellow clam (Paphia malabarica) 
collected from various locations 
in Kerala showed infection with 
P. olseni. Heavy infection was 
observed in most of the samples 
analyzed. Histopathology 
indicated tissue level damages 
but gross external signs/
symptoms were absent. PCR 
and subsequent sequencing 
studies confirmed the parasite 
as Perkinsus olseni an OIE listed 
pathogen of bivalves.
The entire sequence of 
development/sporulation of P. 
olseni zoospores were worked 
out. Tissues were cultured in 
RFTM, hypnospores isolated and 
allowed to develop in filtered 
sea water. Within 3-5 days 
zoosporangia starts dividing 
actively, germ tube was formed 
and zoozpores developed. By 
the 5th – 7th day zoosporulation 
was completed and zoospores 
liberated.
Disease investigations were 
carried out on cases of mass 
mortalities reported from 
bivalve farms in Kasaragode and 
Kannur districts. The mussels 
were stocked during December 
– January and mortalities 
started by mid-February. 
districts of Ernakulam, 
Malappuram, Calicut, Kannur 
and Kasaragode in Kerala. Base 
line data/information from the 
farmers along with the GPS 
locations of farms was also 
collected.
Screening of wild bivalves 
for OIE listed pathogens was 
carried out along the east and 
west coasts of India including 
Lakshadweep islands. Infections 
with Perkinsus beihaiensis 
and the OIE listed pathogen 
Perkinsus olseni were observed 
in some of the samples 
using molecular diagnostics. 
Epidemiology of Perkinsus was 
studied, and so far, 16 species 
of bivalves were found infected 
with Perkinsus sp.
RFTM culture- hypnospores
Biolabs Limited, Hyderabad on 
25th April 2016 for commercial 
production and marketing of 
the nutraceutical at a function 
held at ICAR-CMFRI, Kochi. 
CadalminTM ADe is prepared from 
seaweeds and contains 100% 
natural bioactive ingredients. The 
product is effective in combating 
type-2 diabetes without any 
side effects and would be made 
available in 500 mg capsules. 
CadalminTM ADe has been 
officially released by the Hon’ble 
Union Minister of Agriculture, 
Shri Radha Mohan Singh on 26th 
July 2015 at a function in Patna 
during the ICAR Foundation Day.
Isolation and 
characterization 
of antagonistic 
Streptomyces spp. from 
marine sediments
Antagonistic Streptomyces spp. 
were isolated from marine and 
increase up to 33°C. Similarly 
the salinity also was very high, 
reaching up to 36.63 ppt, while 
the productivity levels appeared 
low. The study shows that 
presence of heavy infection 
with P. olseni coupled with high 
temperatures and salinities have 
resulted in heavy mortalities in 
the farmed mussel population 
in Kasaragode and Kannur 
districts of Kerala.
Bioprospecting 
Commercialisation 
of Antidiabetic 
Nutraceutical from 
Seaweeds
An antidiabetic nutraceutical 
CadalminTM Antidiabetic 
extract (CadalminTM ADe), 
developed by ICAR-Central 
Marine Fisheries Research 
Institute was commercialised. A 
Memorandum of Understanding 
was signed with M/s. Celestial 
Antidiabetic extract (Cadalmin™ ADe) released by the Hon’ble Union Minister of Agriculture, 
Shri Radha Mohan Singh
Farmed P. viridis showed 
60–70% mortalities with only 
empty strings left out in some 
cases. Generally, larger animals 
appeared more susceptible 
with pale, thin and watery meat 
contents. Disease diagnosis was 
made using qualitative methods 
and screening techniques 
like RFTM culture assay, 
histopathology preparations, 
PCR etc. RFTM culture revealed 
that almost all the samples of 
farmed P. viridis were heavily 
infected with Perkinsus sp. 
Histopathology results also 
showed Perkinsus trophozoites 
in the tissues of moribund 
animals. Further, molecular 
diagnosis and sequencing 
confirmed that the pathogen 
was Perkinsus olseni, an OIE 
listed protozoan parasite of 
bivalve molluscs. P. olseni have 
been known to cause serious 
mortalities in bivalve molluscs 
world over. This observation 
forms the first report of mass 
mortalities caused by P. olseni 
in farmed P. viridis. A study of 
the environmental parameters 
at the culture sites showed 
that during the current farming 
season the water temperature 
showed an unprecedented 
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mangrove sediment samples 
collected off Cochin. In the 
primary screening, 7.4% of 
presumptive actinomycetes 
showed antibacterial activity 
against one or more bacterial 
fish pathogens and 3.7% of 
these cultures showed broad 
spectrum activity against 
selected pathogens. Screening 
revealed the presence of 
three species of Streptomyces 
dominated by Streptomyces 
tanashiensis followed by S. 
viridobrunneus and S. bacillaris. 
Bioactivity guided isolation 
of antibacterials from the 
ethyl acetate fractions of the 
actinomycetes indicated the 
presence of macrolides that 
exhibited activity against 
selected microbial pathogens.
Antimicrobial 
properties of cultivable 
bacteria associated 
with seaweeds in Gulf 
of Mannar of South 
East Coast of India
A total of 234 bacterial strains 
were isolated from 7 seaweed 
species. The strains having 
consistent antimicrobial activity 
were chosen for further studies, 
and this constituted about 9.8% 
of the active strains isolated. 
Phylogenetic analysis indicated 
the existence of two major phyla, 
Firmicutes and Proteobacteria. 
Antimicrobial activity analysis 
showed that seaweed-associated 
bacteria had broad-spectrum 
antimicrobial activity. Among 
the 234 isolates screened, 53 
(22%) were active against at least 
one test pathogen and among 
these, 23 isolates succeeded 
in overcoming laboratory 
subculturing strategies, and 
sustained the activity. Among 
different seaweed species, 
Laurencia papillosa contributed 
a share of 27% of the active 
bacterial isolates, followed 
by Anthothycus longifolium 
with 22%. Padina gymnospora 
and Hypnea valentiae 
contributed equally (17% 
each) with potentially greater 
antibacterial properties against 
the pathogens. The cumulative 
share of the seaweeds Sargasum 
myriocystum, Dictyota 
dichotoma, and Turbinaria 
ornata towards the total number 
of active isolates was found 
to be significantly lesser (17%). 
γ-Proteobacteria were most 
abundant (40% of the active 
isolates) as seaweed associates, 
the majority of which were 
affiliated with Shewanellae algae.
Substituted aryl 
meroterpenoids from 
red seaweed, Hypnea 
musciformis as 
potential antioxidants
The solvent fraction of red 
seaweed Hypnea musciformis 
was purified to yield three 
substituted aryl meroterpenoids, 
namely, 2-(tetrahydro-5-(4-
hydroxyphenyl)-4-pentylfuran-
3-yl) ethyl 4-hydroxybenzoate 
(1), 2-2-[(4-hydroxybenzoyl) 
oxy] ethyl-4-methoxy-4-2-[(4-
methylpentyl)oxy]-3,4-dihydro-
2H-6-pyranylbutanoic acid (2) 
and 3-((5-butyl-3-methyl-5, 
6-dihydro-2H-pyran-2-yl) 
methyl)-4-methoxy-4-
oxobutyl benzoate (3) as pure 
compounds. Compound 1 
exhibited similar 2, 2’-diphenyl 
picryl hydrazyl radical 
scavenging and Fe2+ ion 
chelating activities (IC
50
 25.05 
and 350.7 µM, respectively) as 
that of commercial antioxidant 
gallic acid (IC
50
 = 32.3 & 646.6 
µM, respectively), followed by 
compound 3 (IC
50
 = 231.2 & 
667.9 µM, respectively), and 
2 (IC
50
 = 322.4 & 5115.3 µM, 
respectively), in descending 
order of activities. The seaweed 
derived aryl meroterpenoids 
might serve as potential lead 
antioxidative molecules for use 
in pharmaceutical and food 
industries.
Rare antioxidative 
azocinyl morpholinone 
alkaloid from 
Gracillaria opuntia with 
anti-cyclooxygenase 
and lipoxygenase 
properties
In vitro antioxidative and 
anti-inflammatory bioassay-
guided fractionation of the 
solvent extract of the thalli of 
the red seaweed Gracillaria 
opuntia collected from the 
Gulf of Mannar of south-
east coast of India led to the 
isolation of a new morpholine 
alkaloid. The substituted 
azocinyl morpholinone 
recorded significantly greater 
DPPH radical scavenging 
activities (IC
50
 ~ 0.086 mg/
mL) compared to the 
commercially available 
synthetic antioxidants, BHA, 
BHT, and α-tocopherol 
(IC
50
 > 0.20 mg/mL). The γ 
compound exhibited greater 
cycloxygenase- 2 (COX-2) 
inhibitory activity (IC
50
 0.84 
mg/mL) in conjunction with 
in vivo 5-lipoxidase (5-
LOX) activity (IC
50
 0.85 mg/
mL) than the synthetic non 
steroidal anti-inflammatory 
drugs. These non steroidal 
anti-inflammatory drugs 
were much less active against 
COX-2 than against COX-1 
isoform, and the selectivity 
indices remained significantly 
lesser (0.02-0.73) than the title 
compound (1.17).
Concentration and 
stabilization of C20–22 
n-3 polyunsaturated 
fatty acid esters from 
the oil of Sardinella 
longiceps
Methyl esters of C
20–22
 n-3 
polyunsaturated fatty acids 
derived from sardine oil 
triglycerides were concentrated 
to 86% purity with greater than 
30% recovery. The synergistic 
effect of bioactives from 
seaweeds in arresting oxidative 
degradation of the n-3 PUFA 
methyl ester concentrate was 
demonstrated during accelerated 
storage. The induction time 
(6.8 h) and antioxidant activity 
indices (>24) were greater 
for n-3 PUFA concentrates 
supplemented with seaweed 
extracts than antioxidants BHT 
and α-tocopherol (<5 h and 
<17, respectively). Potential of 
seaweed-derived bioactives to 
improve the storage stability 
of C
20-22
 n-3 fatty acid methyl 
esters was studied. This study 
has applications in development 
of food and pharmaceutical 
products.
Comparative anti-
oxidative  properties of 
bivalve clams
Clams occupy a predominant 
share of the edible bivalve 
mollusks in the coastal regions, 
and are important seafood 
resources. Pharmacological 
potential of the solvent extract 
of bivalve clams, Villorita 
cyprinoides and Paphia 
malabarica were evaluated 
using various in vitro systems. 
P. malabarica demonstrated 
greater DPPH (0.76 mg/mL) 
and ABTS (1.27 mg/mL) radical 
scavenging ability. The current 
findings showed the importance 
of bivalves as a potential source 
of antioxidative leads for use as 
functional food supplements to 
combat oxidative stress-induced 
diseases. The fraction derived 
from P. malabarica exhibited 
significantly greater anti COX-
2/5-LOX properties (IC
50
 0.92 
and 1.51 mg/mL, respectively) 
than those extracted from V. 
cyprinoides, which indicated 
that these antioxidants might 
have significant role in deterring 
pro-inflammatory enzymes in 
the system.
Paphia malabarica
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Development and 
standardization of seed 
production technologies for 
selected high value finfishes and 
shellfishes
Research project: FISHCMFRISIL201202400024
Broodstock development and 
seed production
Sea cages  for Cobia broodstock development
Broodstock development
Cobia (Rachycentron  
canadum)
About 90 sub-adults of cobia 
are being maintained  in 6 m 
diameter circular cages in sea 
at the Mandapam Regional 
Centre for developing them 
into broodstock. These fishes 
are fed twice daily with fresh 
feed like low value fishes, squid 
and crab @ 3 – 5 % of body 
weight. Routine monitoring 
of gonadal maturity, growth 
and health parameters are 
being undertaken.
Indoor Recirculation 
Aquaculture System (RAS) is 
being used at the Mandapam 
Regional Centre of CMFRI for 
Cobia broodstock development 
through photo thermal 
manipulations. Brood fishes 
of body weight ranged from 
15 – 30 kg are maintained in 
the RAS. The water quality 
parameters of the RAS are 
monitored continuously to have 
the optimum water quality for 
maturation. Fishes are fed with 
low value fishes, squid and crab 
meat @ 2 – 3% of body weight. 
Broodfishes are regularly 
monitored for health and 
gonadal maturity is assessed 
periodically by cannulation.
RAS for maintaining cobia broodstock
Silver pompano 
(Trachinotus blochii)
Silver pompano broodstock 
development is being 
undertaken in eight FRP tanks of 
10 tonne capacity each under 
photo thermal regulation. The 
brooders are conditioned and 
maintained (sex ratio – 1 female: 
3 males) in indoor broodstock 
tanks. A photo regime of 14 
hours light and 10 hours dark 
is provided in all the tanks. 
Titanium heaters with timer 
are installed in the tanks for 
thermal regulation. The fish in all 
the tanks are given broodstock 
diet comprising of squid, crab 
and shrimp meat fortified with 
vitamins and minerals @ 5% of 
their body weight.
A total of 250 nos. of hatchery 
produced silver pompano 
are being maintained for 
broodstock development 
in circular sea cages of 6 m 
diameter. The body weight of 
sub-adult pompano ranges 
from 1.0 to 1.2 kg. They are fed 
with good quality low value 
fishes, squid and flesh of crabs 
@ 3 – 5 % of their body weight. 
Periodic monitoring of growth 
Cobia brooder
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and health parameters are being 
carried out.
Orange spotted 
grouper 
(Epinephelus coioides)
Indoor circular concrete tank 
(125 t capacity) with re-
circulation facility are used 
for broodstock development 
of orange spotted grouper 
(Epinephelus coioides) at 
Visakhapatnam Regional 
Centre. Twenty numbers of 
healthy E. coioides having a 
body weight of 2-3 kg size and 
tagged using Passive Integrated 
Transponder (PIT) tags are 
reared in broodstock tanks for 
attaining maturity. Fishes are 
fed twice a day ad libitum, with 
squid fortified with vitamins 
E, A, B complex as well as 
vitamin-mineral mix. The gonad 
development was assessed 
fortnightly by cannulation. 
After one month, 10 fishes were 
implanted with a combination 
of 17α methyl testosterone 
(@ 5 mg per kg body weight) 
and letrazole (@ 0.2 mg per kg 
body weight) to develop male 
broodstock by sex reversal. The 
implanted fish were in transition 
stage after 30 days and reached 
oozing condition at 60 days of 
implantation. After 105 days of 
stocking, the female fish also 
attained gonadal maturity with 
ova diameter of 450-500 µm.
Red Snappers 
(Lutjanus  
argentimaculatus)
Broodstock of Red Snappers 
(Lutjanus argentimaculatus) 
having size ranged from 3.8 
Tanks with photo-thermal control  
for broodstock development of silver pompano
RAS facility
Silver pompano brooder
E. coioides in RAS tank
to 6.5 kg in weight and 55 to 
65 cm in total length were 
reared in the circular cage at 
Kochi. After assessing the egg 
diameter through cannulation, 
females with suitable egg size 
were administered with HCG 
@1500 IU/kg body weight, 
while males were given half 
the dose. Around 1.5 million 
eggs spawned on 1st January 
2016 and the fertilization rate 
was 60%. The floating fertilized 
eggs having a diameter of 
800 micron were collected 
and incubated for hatching. 
Embryonic development 
stopped after blastopore 
closing stage.
At Calicut Research Centre, 
a total of 40 numbers of red 
snappers (ave.weight 4.0kg) 
collected from wild are 
being maintained in ponds. 
Additionally, a set of 100 
brooders of red snapper with 
average weight of 2.5 kg are 
being maintained in pens with 
farmer’s participation.
Health monitoring in 
Broodstock fishes
Streptococcal infection in 
broodstock of Silver pompano: 
One fish among the broodstock 
of silver pompano maintained 
in indoor tanks at Mandapam 
Regional Centre was diagnosed 
with Streptococcal infection. 
The clinical signs include 
external deep-seated ulcer 
on pectoral fins with pungent 
odour. Necropsy revealed 
foul smelling straw yellowish 
abdominal fluid accumulation; 
severe necrosis and hydropic 
Red snapper brooder development in ponds Red snapper brooder development in pen
Ulcerated fin
Severe necrosis and degeneration of the heart
Fluid accumulation in the abdominal cavity
Ulcerated Pompano  heart necrosis fin
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degeneration of heart.
Ascites in Cobia: Few of 
the broodstock fishes of 
cobia maintained in cages at 
Mandapam Regional Centre 
showed severe ascites. 
External examination did not 
reveal any abnormalities. The 
necropsy findings revealed 
severe inflammatory lesions of 
stomach and intestine.
Spawning and 
Seed production
Cobia 
(Rachycentron canadum)
23 spawning induction 
experiments of cobia were 
carried out at Mandapam 
Regional Centre of which nine 
Fluid accumulation in the stomach Fermented bloom products in stomach
False percula clownfish
Grading of hatchery produced cobia
Hatchery produced fingerlings of cobia
Larviculture of cobia
inductions yielded fertilized 
eggs. The number of fertilized 
eggs ranged from 0.20 to 
1.70 million with an average 
fertilization rate of 60 to 90 per 
cent. About 9.30 lakh newly 
hatched larvae were used for 
larviculture experiments.
Silver pompano 
(Trachinotus blochii)
Twelve spawning inductions of 
silver pompano were attempted 
at Mandapam Regional Centre 
of CMFRI out of which 9 yielded 
fertilized eggs. The number of 
fertilized eggs ranged from 0.25 
to 1.87 lakhs per spawning with 
fertilization rate of 25.5 to 90.2 
per cent. About 3.0 lakh newly 
hatched larvae were used for 
larviculture experiments.
Orange spotted grouper 
(Epinephelus coioides)
Mature females and sex 
reversed males spawned 
naturally after 120 days of 
rearing in recirculation facility 
at Visakhapatnam Regional 
Centre. Attempts were made 
for standardisation of larval 
unimaculatus (850-910mm).
Therefore the anticipated larval 
period (6-7 phyllosomal stages) 
is expected to be slightly shorter 
than the locust lobster but 
longer than the slipper lobster.
A total of 236 ovigerous sand 
lobster females were collected 
of which 211 retained the eggs 
and 167 spawned. However, 
only 14 females released viable 
and healthy larvae which 
were used for hatchery trials. 
Twelve female lobsters bred 
second time.
Newly extruded egg of S. tridacnophaga
Larviculture facility for silver pompano Developing eggs of S. tridacnophagaSilver pompano fingerlings
rearing protocol with feeding 
and nutritional environmental 
manipulation. 36 cycles of larval 
rearing experiements were 
carried out during April 2015 
to March 2016. Eight cycles 
were completed successfully 
with metamorphosed fingerling 
production. Larval rearing is 
carried out in re-circulatory 
system and the larval survival 
for 18-20 DPH is around 10 %.
Shellfish 
seed production
A pair of deep sea 
scyllarid lobster Scyllarides 
tridacnophaga were collected 
and raised for breeding at 
Kovalam Field Laboratory of 
Madras Research Centre of 
CMFRI. The male and female 
lobster weighed 230 and 570 g  
respectively. The freshly 
extruded eggs measured 
510-520 µm in diameter. The 
observed egg diameter for this 
specimen is slightly higher 
than the values recorded for 
the hunch back locust lobster 
Petrarctus rugosus (395-470 
mm) but is considerably smaller 
than the slipper lobster Thenus 
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Mass rearing of Panulirus 
homarus larvae (20,000 
numbers) was attempted in 1 
black coloured rectangular FRP 
tanks. Stocking was done in 30 
cm water column with 4 nodal 
aeration points. Water volume 
was then raised gradually. 
Larvae progressed till PIII stage 
in 25 days with nearly 60% 
survival.
Distribution of high 
value marine finfish 
seeds for farming
Cobia
A total of 17,640 fingerlings 
(10-15 cm size) of cobia were 
supplied to farmers, fishermen, 
entrepreneurs, government 
organizations and researchers.
A total of 1.0 million newly 
hatched cobia larvae were 
supplied to Karwar Research 
Centre and 1.0 lakh newly 
hatched cobia larvae to Calicut 
Research Centre of CMFRI for 
larviculture, and nursery rearing.
Silver Pompano
A total of 80050 of silver 
pompano fingerlings of 3-4 cm 
length were produced during 
2015-16 and supplied to farmers, 
fishermen, entrepreneurs, 
as well as research and 
development organizations.
Marine ornamentals
Broodstock development 
and breeding  and larval Scientist in Charge handing over silver pompano seed to Govt. agencies
Director, CMFRI handing over the cobia fingerlings to fishermen SHG
Details of cobia fingerlings supplied 
S.No Details of the beneficiaries
Quantity 
of seed 
(Nos.)
1 Karwar Research Centre of CMFRI, Karwar 1,705
2 Mr. Salaudeen, Munaikadu, Mandapam 985
3 Mr. Thamiyan Thiraviyam, Thangachimadam, Rameswaram 1,500
4 Cobia Aquaculture Fisherman Welfare Association, Rameswaram 3,000
5 Mr. Nelson and Brailey, Thangachimadam, Rameswaram 3,000
6 FIMSUL Project of State Fisheries Department, Chennai 3,050
7 Mandapam Regional Centre of CMFRI, Mandapam Camp 1,400
8 Mr. Seeni Mohideen, Maraikayarpatinam 1,500
9 Mr. Kalanjiya Raja, Mandapam 1,500
Total 17,640
Details of silver pompano fingerlings supplied 
S. 
No Details of the beneficiaries
Quantity 
of seed 
(Nos.)
1 CIFE Rohtak Centre, Rohtak, Haryana 2,200
2 M/s Vitality Aquaculture, Karwar, Karnataka 5,000
3 CMFRI Headquarters, Kochi 800
4  M/s Anandam Aqua Farm, Bhimavaram, Andhra Pradesh 22,800
5  Mr. Dayal Haridas, Kumrida, West Bengal 2,500
6  The Agency for Development of Aquaculture in Kerala (ADAK) 10,000
7 VRC of CMFRI, Veraval, Gujarat 16,500
8 Mr. Majeed, Fish farmer, Alappuzha, Kerala 10,000
9 Mandapam Regional Centre of CMFRI, Mandapam Camp 10,250
Total 80,050
Maroon clownfish Hybrid clownfish
namely C. adriatica, Brachionus 
rotundiformis and B. plicatilis; 
Harpacticoid copepod Euterpina 
acutifrons and cladoceran 
Daiphanosoma celebensis were 
used in different combinations 
for larviculture. The larviculture 
protocols were standardised. 
After 60 days of hatching, most 
of the larvae metamorphosed 
to juveniles and were fed with 
artificial feed. Metamorphosed 
juvenile started settling at 120 
days with a final survival of 10%. 
At this stage, the juveniles look 
like miniatures of adults.
Broodstock development 
of Cephalopholis miniata 
has been initiated at 
Tuticorin Centre of CMFRI.
The scaling up of seed 
production of Amphiprion 
percula and pink skunk clown 
are being carried out at 
Mandapam Regional Centre. 
An amount of  ` 3.09 lakhs was 
generated through sale of cobia 
and silver pompano and various 
ornamental fish seed. 
rearing of the ornamental 
fishes viz.,Amphiprion 
percula, Amphiprion ocellaris, 
Amphiprion frenatus, 
Amphiprion ephippium, 
Pseudochromis dilectus, 
Amphiprion clarkii, Chrysiptera 
parasema, Chrysiptera 
cyanea, Dascyllus aruanus, 
Dascyllus trimaculatus, 
Lysmata amboinensis, Platax 
teira, Valenciennea strigata 
and Stenopus hispidus were 
successfully carried out at 
centres of CMFRI at Kochi, 
Mandapam and Vizhinjam.
Larval rearing of coral 
shrimp/banded cleaner 
shrimp Stenopus hispidus
The larval rearing of S. hispidus 
was carried out successfully at 
CMFRI Kochi using different live 
feeds with special emphasis to 
standardize its larval stages from 
72 to 120 days. The live feeds 
such as Artemia nauplii; rotifers 
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Live feed culture
Marine microalgae and 
rotifer culture
Pure strain cultures of 
the microalgae viz., 
Nannochloropsis oculata, 
Chaetoceros calcitrans, 
Isochrysis galbana, Chlorella 
vulgaris and rotifer cultures 
of Brachionus plicatilis 
and B. rotundiformis are 
being maintained in the 
laboratories at CMFRI Kochi 
as well as at Mandapam, 
Karwar, Tuticorin, Calicut 
and Visakhapatnam Regional 
Centres of CMFRI.
Brooders of marine ornamental fishes under RAS Larviculture facility for marine ornamental fishes
False percula clownfish Skunk clownfish 
Live feeds such as harpacticoid 
copepods Euterpina acutifrons, 
Cladoceran Diaphanosoma 
celebensis, Rotifer Brachionus 
rotundiformis (SS- and S-types) 
Brachionus plicatilis (L-type), 
and super minuscule rotifer 
Colurella adriatica were 
isolated, identified and their 
stocks are being maintained at 
CMFRI Kochi.
Culture of copepods
Mass production protocols 
of calanoid copepod Acartia 
spinicauda were standardized 
at Vizhinjam Centre of CMFRI. 
The culture can be improved 
up to 2000 nos/l in mass 
culture tank. Regular harvest on 
alternate days up to 5-8 million 
naupliar stages is possible 
from continuous culture tanks 
of 500 litre capacity without 
affecting the population. This 
form one of the promising 
culture species and the same 
is being utilized in the grouper 
hatchery at Visakhapatnam 
centre. The long term stock 
and mass culture protocols for 
the species Temora turbinata 
and Pseudodiaptomus 
serricaudatus were also 
standardized. The threshold 
levels of ciliates in the culture 
tanks and epibionts on the 
copepods were evaluated. 
Euplotes sp. is the most 
common ciliate in the culture 
system and Vorticella sp. is the 
most common epibiont on the 
copepods. Cleaning procedures 
were also standardized for 
maintaining stability and 
density of the culture.
Capacity building 
on seed production 
of selected marine 
ornamental fishes to 
fisherwomen in Gulf 
of Mannar region 
sponsored by Gulf 
of Mannar Biosphere 
Reserve Trust 
(GOMBRT)
A total of 162 fisherwomen 
from 18 villages in Gulf of 
Mannar region were trained on 
‘Seed production of selected 
marine ornamental fishes’ 
under GOMBRT funded project 
at Mandapam Regional centre. 
Hands on training was given 
on broodstock development, 
breeding, larval and juvenile 
rearing of clown fishes, grow-
out techniques, livefeed 
culture, Artemia hatching, 
nutritional quality of live feeds 
and enrichment of live feeds, 
water quality and disease 
management. Thematic 
Apperception Test (TAT) was 
administered among the 
trainees to identify their level 
of achievement motivation. 
Feedback was received from 
the participants and Training 
Acartia spinicauda culture
Effectiveness Index was 
worked out.
Out of 66 fishers who were 
trained during the year 
2014-15, 23 members from 
Thangachimadam village 
received 50 per cent subsidy 
under NFDB scheme (`50000/- 
by the Government and  
`50000/- by the beneficiaries) 
to start the ornamental fish 
production through the 
State Fisheries Department, 
Ramanathapuram. Similarly in 
Training on marine ornamental fish hatchery production
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next batch out of 37 fishers, 
five members from Mandapam 
have initiated the marine 
ornamental fish culture with 
their own investment. Brood 
fishes of Percula, sebae, fire 
clown and half-inch sized 
juveniles were also supplied to 
the trainees who started their 
own enterprises. This will serve 
as an alternate livelihood option 
to the fishing family.
The facility ‘Marine 
Ornamental Fish Broodbank’ 
was developed under the 
project. The facility consists 
Dr. A.Gopalakrishnan, Director, CMFRI visiting the ornamental hatchery 
unit at Thangachimadam
View of ornamental fish culture unit at Mandapam
Trainees in the hatchery Trainees along with faculty
of 51 Reinforced Cement 
Concrete tanks in 144sq.m 
area. The dimension of 
each tank is 900 × 600 mm 
with a capacity of 350 litres. 
Broodstock development of 
marine ornamental fishes 
viz., Amphiprion percula, 
Amphiprion ocellaris, 
Amphiprion frenatus, 
Amphiprion ephippium, 
Amphiprion sebae and 
Amphiprion akallopisos is 
being carried out.
Sustainable molluscan 
mariculture practices
FISHCMFRISIL201201400014
Spat production and 
rearing 
Mussels and Pearl Oysters
A cylindrical nursery cage was 
designed and developed and 
used successfully to produce 
green mussel seed at the rate 
of 75,000-1,00,000 per nursery 
cage within 40-60 days with 
survival rate of more than 95%.
Micron meshed cages were 
used successfully for nursery 
rearing of pearl oyster spat of 
the Indian pearl oyster, Pinctada 
fucata. Micron meshed cages 
gave higher survival and better 
growth than in the conventional 
nursery rearing – up to 50000 
spat per bag. Production of 
50,000 spat of brown mussel 
Spat of brown mussel
broodstock tank                                                    
Eyed stage of green mussel P.viridis
Amphiprion percula
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and nursery rearing of the 
same in micron mesh cages 
was achieved.
Captive maturation and off-
season spawning of green 
mussel Perna viridis was 
achieved. Taking into account 
the demand for green mussel 
seed, spats were produced and 
reared successfully. From the 
reared larvae, 4,00,000 spat 
2,00,000 eyed stage larvae 
10,000 spat in wet cloth were 
successfully transported from 
Vizhinjam RC to Calicut RC.
Gastropods
Broodstocks of economically 
important species of Strombids 
(Lambis lambis, Laevistrombus 
canarium), Cyprids (Cypraea 
tigris) and Muricids (Chicoreus 
ramosus) were continuously 
maintained and monitored. The 
natural spawning, incubation of 
egg case and large scale larval 
rearing were also achieved.
Brood maintenance
A set of 30 brooders of Lambis 
lambis (112-207mm (175mm) 
/ 65-528 (361g) and 25 nos of 
Chicoreus ramosus at a stocking 
rate of 10 nos/one tonne 
FRP tank were successfully 
maintained with 12/12 h dark 
and light phase. An exchange 
of 300% water per day proved 
effective and 100% survival of 
brooders was achieved during 
the year.
Feed protocol
Macro algae were fed to the 
brooders of Strombidae by 
supplying known area of macro 
algal mat on stone (approx. 
400sqcm) with an algal wet 
weight of 30g at the rate of 4 
stones/4 days which proved to 
be sufficient for maintaining 10 
nos healthy brooders. Brooders 
of Muricidae (Chicoreus ramosus) 
were fed with fresh clam meat 
at a rate of 20 numbers of fresh 
clams with an average meat 
weight of around 1.5 g each. (30g 
clam meat/10 animal/alternate 
day). Brooders of Cyprids were 
maintained with macro algal diet 
to prove its suitability.
Spawning and larval rearing
Broodstock of C. ramosus 
started spawning from last week 
of December 2015 onwards and 
continued up to February 2016. 
About 4,400 nos. viable larvae 
were obtained from hatching of 
nearly 320 egg cases. The larvae 
Pearl oyster spat grown in micron meshed cages in sea farm at Vizhinjam
Lambis lambis brooders
Three week old C. ramosus juvenile - ready to settle
were successfully reared up to 
48 days and reached a size of 
2.8-3.0mm.
In addition to controlled 
breeding, egg cases on the shell 
were collected from wild and 
transported to the hatchery. The 
egg cases were hatched and the 
larvae were successfully reared 
and ready to settle pre juveniles 
of 40-45 days were raised. A 
survival of about 24.5% of the 
larvae reared was achieved 
during this year. The success of 
culture of larvae till pre-setting 
stage improved to 25%. The 
larvae were successfully reared 
to juveniles of up to 45 days 
(2.8-3.0mm).
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Research Project: FISHCMFRISIL2012500025
Growout technologies
In order to popularise the 
cage farming technology of 
marine finfishes and shell fishes, 
the Mariculture Division of 
CMFRI conducted research on 
grow-out culture techniques 
at various centres of CMFRI 
and conducted farming 
demonstrations in participation 
with farmers at several places.
Open Sea 
Cage Farming
Karnataka: Farming of cobia 
and Asian seabass was carried 
out in open sea cages in 
the marine farm of Karwar 
Research Centre (KRC) of 
CMFRI at Karwar. Fingerlings of 
cobia (30g) and Asian Seabass 
(15g) were stocked in steel 
cages of 6 m diameter at a 
stocking density of 4/m3 and 14 
/ m3 respectively. Survival rate 
was 80 per cent for cobia while 
it was 75 per cent in the case 
of Asian seabass. Low value 
fishes and sardines at 8 per 
cent of the biomass were used 
as feeds. An harvest of 1920kg 
of cobia and 1233 kg Asian 
seabass per cage was made 
after 7 months of rearing.
Another experiment with 2000 
cobia fingerlings stocked at a 
density of 7/m3 in 10m dia cages 
showed a growth of 0.750kg 
from an initial weight of 50g 
after 120 days of farming.
Environmental health 
monitoring: Water and 
sediment quality studies 
at cage and reference sites 
revealed no significant 
variation in the levels of 
all parameters observed 
except for dissolved oxygen 
and ammonia levels. Water 
temperature varied significantly 
with depths of cage site. 
Microbial loads of column 
water varied between 0.2 x 102 
to 1.2 x 104 cfu/ml, whereas the 
sediment loads varied between 
0.8 x 103 to 4.1 x 106cfu /g. A 
significant variation found 
between the Vibrio loads of 
sediment between cage and 
reference sites.
Biodiversity studies in cage 
site: Biodiversity studies 
revealed that Ambassis sp. and 
Modiolus sp. were the most 
dominant species at the cage 
site. Plankton diversity at cage 
farm site was represented 
by Copepods, Chaetoceros, 
Coscinodiscus, Biddulphia, 
Sagitta, Amphipods, 
Nitzschia, Pseudonitzschia 
and Thalasionima. Fouling 
studies in marine farm 
revealed hydroids, barnacles, 
oysters, green mussel and 
polychaete worms were the 
most commonly encountered 
foulers on cage frames 
and nets.
Harvest of Asian seabass cultured in 6 m dia cages at Karwar
Growth of Asian seabass and cobia
C
M
FR
I A
N
N
U
A
L 
R
EP
O
RT
 2
01
5-
16
16
1
16
0
G
ro
w
o
u
t 
te
ch
n
o
lo
g
ie
s
Spatial planning for sustaining 
small scale cage culture 
and integrated aquaculture 
development in Karnataka: 
Spatial planning experiments of 
coastal waters and estuaries to 
encourage sustainable concept 
of mariculture was attempted 
along Byndoor coast in Udupi 
district, by considering present 
status and future development 
of the region. The maps for 
inventory of existing activities 
in fishing and aquaculture were 
prepared in GIS platform by 
geo-referencing of the area.
By using GIS software, the 
geo-coded data collected on 
the area distribution, hydro-
graphic parameters, sediment 
nature water flow, multi criteria 
decision analysis was done. 
Multi Criteria Analysis: Zonation 
was done for cage culture of 
finfishes, pen culture of crabs, 
raft culture of mussels and 
the use of mussel in multi-
tropic culture system with 
finfish cages, areas suitable 
for re-laying of clams and 
shrimp farming.
Carrying capacity estimation: 
The carrying capacity studies 
which are being completed will 
provide optimum number of 
cages/rafts/pens for crab culture 
that could be installed in the 
water body without disturbing 
the existing ecosystem.
Goa
Participatory cage culture 
programmes were carried out 
by Karwar Research Centre of 
CMFRI in association with the 
State Fisheries Department 
and Self Help Groups (SHGs) 
of fishermen at Goa. Technical 
advices and trainings were 
given to SHGs on net exchange, 
feeding protocols, growth and 
environmental monitoring 
throughout the culture period. 
Juveniles of cobia, pompano 
and seabass were stocked in 
cages at a density of 7,20 and 
14/m3. Farmer groups harvested 
1206 kg of Asian seabass, 
1025 kg of cobia and 1708 kg 
of Pompano at the end of 6 
months of culture.
Asian seabass and cobia stocked 
in 16 steel cages of size 6 m 
dia at Polem, Goa showed a 
survival of 80% for cobia and 
70% for seabass. After 180 
days of culture, the cobia and 
sea bass were grown to an 
average weight of 1.5 kg and 0.8 
kg respectively.
Kerala
Lobster farming at Kollam: 
Lobster juveniles (Panulirus 
homarus) were stocked in 
2m x1m submersible cage at 
a density of 100/m3. Average 
weight at the time of stocking 
was 72.4g (45-102) and has 
grown to 198.4g (165-254) 
within a period of seven months 
with a survival rate of 70.5%.
Gujarat
Culture experiments of 
seaweed, Kappaphycus 
alvarezii was attempted at 
lobster sea cage farm site 
along Veraval coast of Gujarat. 
Six different stations were 
selected at various depths 
i.e. stations 1&2 (7m depth), 
stations 3&4 (8m depth) and 
Harvest of Asian seabass at Goa
stations 5&6 (9m depth). The 
seaweeds were cultivated in 
tube nets, comprising frame of 
nylon fishing net of 3m length 
and 40cm diameter. Each tube 
net was inserted with 500g of 
seedlings. The tube nets were 
placed vertically at sea cages 
of three different depths (7m, 
8m and 9m depths).
Daily growth rate during the 
initial culture period was 
observed less and lag phase 
was noticed after 30days 
of culture. Average specific 
Sorting lobsters after harvestingSubmersible lobster cage
Daily growth rate and average daily growth rate of Kappaphycus alverazii along Gujarat
Specific growth rate of Kappaphycus alverazii
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growth rate was recorded as 
1.73gm/day along all stations 
during the culture.
Environmental monitoring of 
Sea cage farm site: Physico-
chemical and biological 
parameters were observed 
during the study. Environmental 
parameters were not shown 
wide fluctuations during the 
farming period. Chlorophyll a  
was found more during the 
post-monsoon months and 
shown less quantity during 
winter and summer months at 
sea cage site.
Tamil Nadu
Mandapam: Farming 
experiment of 650 hatchery-
produced cobia, Rachycentron 
canadum, fingerlings (18.0 cm 
and 23 g) in a circular GI metal 
cage of 6 m diameter is under 
progress at Mandapam Regional 
Centre of CMFRI. The fishes are 
fed with trash fish once in a day 
@ 5 % body weight.
Technology support for 
development of open sea cage 
farming: As a support to sea 
cage farming, Ramanathapuram 
district administration provided 
financial assistance to fishermen 
Self Help Groups (SHGs) under 
the State Balanced Growth 
Fund during 2015 –16 to take 
up sea cage farming of cobia. 
The Mandapam regional centre 
of CMFRI is supporting these 
farmer groups with cobia 
fingerlings and advices on 
scientific cage farming.
As a result of the initiative taken 
up by the CMFRI on popularizing 
the sea cage farming of cobia, 
about 16 groups have adopted 
this farming method at present 
Kappaphycus alverazii in tube nets at sea cage site Growth of Kappaphycus alverazii in net tubes
Cobia fingerlings ready for stocking
Dr. A. Gopalakrishnan, Director, CMFRI handing over sea-net cage technology 
flex-board to the fisher group of Sippikulam
for culturing cobia in 50 cages 
in Gulf of Mannar and Palk 
Bay Region. Sea cage farming 
proved to be ideal in Gulf of 
Mannar and Palk Bay region 
during November to April and 
May to October respectively and 
provides additional income to 
the fishermen.
Health monitoring of cage 
farmed cobia: Vertebral 
abnormalities was noticed  
in cobia fingerlings cultured 
in Fishermen SHG cage at 
Mandapam due to mooring of 
cage at low depth. A month 
after the stocking mass 
mortalities with abnormal 
curved fish was reported. 
Analysis of the fish showed 
scoliosis due to the higher 
surface water temperature.
Tuticorin: Based on the surveys 
conducted, Sippikulam village 
in Tuticorin was identified as 
an ideal place for cage culture. 
Two circular GI cages were 
stocked with 750 numbers of 
cobia fingerlings each (average 
length 13.8 cm and weight 15.0 
g) under the technical guidance 
of CMFRI. Selection of suitable 
sites, deployment of cages, seed 
stocking, monitoring of growth, 
health and environmental 
parameters and management 
measures were done in 
accordance with the advice of 
CMFRI, Tuticorin. Cobia fishes of 
1.8 to 4.2kg size were harvested 
from these cages and sold at a 
farm gate price of `320 per kg.
Lobster culture: The under-
sized baby lobsters (Panulirus 
homarus 60-80 g)  
were stocked in circular 
glavanized iron net-cages 
of 7m diameter, provided 
with hideouts, at a stocking 
density of 4-5 nos/m3. The 
Shri. K. Nanthakumar, IAS interacting with the scientist CMFRI, 
Mandapam and beneficiaries who are adopting cage farming under SBGF
Cobia culture in progress
Dr. A. Gopalakrishnan, Director, CMFRI releasing cobia fingerlings in the cage
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lobsters were fed ad libitum 
with chopped cuttlefish 
waste and clam meat twice 
daily. The final weight of the 
lobsters ranged from 211 g to 
273 g with 95 % survival after 
5 months of farming. The 
farming demonstrations were 
conducted in participation 
with fishermen of the area.
Kovalam, Tamilnadu: 
Farming of nursery-raised 
Asian seabass fingerlings and 
other marine wild caught 
juveniles of species, such 
as Parastromateus niger, 
Lutjanus argentimaculatus 
and Etroplus suratensis was 
carried out. Small indigenous 
fixed cage nets of 3m x 4m 
x 2m were installed in the 
backwaters and creeks near 
the Kovalam, Kadalur and 
Chinnakuppam villages 
with the participation of the 
progressive fishermen youth 
in Kancheepuram district in 
Tamil Nadu.
Cage farming of pompano 
using a 5m- diameter-GI cage 
was initated off Kovalam (at N 
12°47’51.9’ and E 080°15’47.1”) 
by stocking 2000 seeds of 
pompano, with an average 
length and weight of 7.35 cm 
TL and 6.7 g respectively,
As a result of the participatory 
cage culture works carried out 
under this project, the trained 
fishermen youth of Kovalam 
have been identified by the 
TN state Fisheries Department 
to carry out pilot scale 
demonstration of open sea 
cage culture under FIMSUL II 
project by operating 4 units of 
6 m dia GI cages.
Andhra Pradesh
Cage farming of orange 
spotted grouper: Sardine as 
a feed was proved to be the 
ideal for cage reared orange 
Cage culture of Cobia at Sippikulam
Lobster harvestLobster culture in square frame cages
spotted grouper Epinephelus 
coioides giving a weight gain 
of 205.72 %, compared to 
Decapterus (175.32%) and squid 
(137.05%) during a six month 
culture. Fishes were fed with 
respective feeds twice a day @ 
5% of body weight. However, 
the percentage weight gain 
was not significantly different 
among the treatment.
Growth performance of 
Indian Pompano,Trachinotus 
mookalee: The juveniles 
of Indian Pompano, with 
the size of 42.80 ± 2.32 g, 
reared in tanks of 2 ton and 
10 ton capacity and 125-ton 
capacity cement tank with RAS 
facility to study the growth 
performance of pompano 
in captivity. Juvenile fishes 
were reared with artificial 
diets and trash fishes and 
growth rate was recorded 
periodically. After two months 
of culture period, the juveniles 
attained a size of 126 ± 
3.17 g. During the 9-month 
culture period, fish attained 
an average size of 969.9 ± 
67.5 g. During the culture 
period faster growth rate was 
recorded after stocking in re-
circulatory system.
Stocked cobia seed
Cage launching and mooring
Mooring of cages
Treatments Initial Weight Final Weight PWG
Sardine 268.1 812.20a±55.72 205.72a±21.87
Decapterus 425.5 1168.80b±1.13 175.32a±18.49
Squid 499.5 1182.40b±183.28 137.05a±3.91
Months Length Weight
1 11.09 ± 0.94 42.80 ± 2.32
2 19.52 ± 0.97 126.00 ± 3.17
4 23.18 ± 0.93 245.50 ± 22.44
6 25.43 ± 0.62 371.80 ± 19.51
9 37.15 ± 0.15 969.90 ± 67.5
Growth of Trachinotus mookalee, Indian Pompano in tank
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COASTAL 
CAGE FARMING
Kerala
Cage farming demonstrations: 
Juveniles of L. argentimaculatus 
(13 to 15 mm & 3.5-4.5g) were 
farmed in 6m dia cages at North 
Paravoor and Chellanam. These 
fishes were fed with pellet feed 
at 10 per cent of their body 
weight and attained a size of 
6cm after 3 months of rearing.
At Pizhala and Nayarambalam, 
Ernakulam, farming trials in 17 
cages of 4 m x 4 m dimension 
with Pearl spot, Tilapia, Asian 
seabass and Caranx ignobilis 
were conducted. While cage 
farming of mullet and pearl spot 
was carried out at Chittattukara, 
Paravur using circular cages 
of 6m dia, the farming of pearl 
spot, Tilapia and sea bass was 
initiated in 13 cages of 4x4m size 
at Chendhamangalam, Paravur 
and Panampukad, Mulavukad 
Panchayat with technical 
participation of CMFRI.
Different size groups of 
Carangid juveniles collected 
from Chinese dip nets at 
Ernakulam backwaters were 
stocked in cages of 1 x 2 x 2 m 
size and fed with low vale fishes 
and trash fishes. Harvested 
fishes attained a weight of 1 to 2 
kg in cages after 6-9 months of 
rearing. Cage culture of juvenile 
fishes obtained from Chinese 
dip nets proved to be additional 
income for fishers of that area.
Growth of pearl spot in 
cages: Growth studies of the 
Etroplus suratensis in the 
cages showed that only 30%  
of the fishes attained the size 
above 300 g and about 60%  
of the fishes were 100 to 200 g  
size after the rearing period of 
15 months. 5-7cm sized seeds 
were stocked in grow out 
cages and were fed thrice a 
day with floating pellet feeds 
at a feeding rate of 10% of the 
body weight initially and 7% 
during the last months. The 
maximum size harvested was 
420 g and the minimum size 
harvested was 62 g.
Growth of Pompano in 
cage and pond culture 
system: Growth of pompano, 
Trachinotus blochii, was 
compared and analysed in 
two farming systems, namely, 
cage culture system and pond 
Cage mooring at Nayarambalam
farming system. Floating 
cages of 4 x 4 x 3 m size 
were used for cage farming 
experiment and a brackish 
water pond with an area of 
1 ha was selected for pond 
farming. Rearing in cages for 
165 days showed the average 
weight gain as 91g and length 
increment as 14.82cm. The 
average daily growth rate was 
calculated as 0.55g. In pond 
farming environment, the 
fishes attained the growth 
of an average size of 248g 
with 150 days and the length 
increment was 18.6cm in the 
same period. The average 
daily growth rate in ponds 
was 1.6g. The survival rate was 
above 90 % in pond farming 
where as survival was 60% 
in cages.
Pen culture of fishes: Pen 
culture of Silver Pompano 
(Trachinotus blochii) and 
Red Snapper (Lutjanus 
argentimaculatus) was initiated 
at Calicut. Snappers recoded an 
average weigt of 850 g after 8 
months of rearing.
Gujarat coast
Silver Pompano, Trachinotus 
blochii, farming in ponds: 
Culture experiments conducted 
on nursery rearing in the hyper 
saline coastal ponds during 
winter period gave a survival and 
growth rate of 88% and 0.28g/day 
respectively. 1000 seeds with an 
average stocking size of 1.0±0.2g 
were stocked for a culture period 
of 120 days.
Grow-out farming was under 
taken in low saline shrimp 
ponds with an average stocking 
size of 35±4g for 160 days 
showed an average growth rate 
of 1.04g/day. Average harvested 
size was 200±10g and it fetched 
fair market price of around 
300-350/kg. Pompano farming 
in shrimp farms as intercrop 
Farming system
Growth
SGR
In weight(g) In length(cm)
Floating cage 
(165 days) 95.3 18.8 2.05
Pond (150days) 248.0 22.6 2.63
Stocking of hatchery produced fingerlings Silver pompano fingerlings in pond
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will give add-on returns to the 
shrimp farmers as it is having 
excellent demand in both 
domestic and export markets.
Molluscan mariculture
Research Project: 
FISHCMFRISIL 201201400014
Bivalve farming
The estimated total farmed 
bivalve production decreased 
by 11.3% to 11,435 t during 
2015. Mussels formed 69% of 
the production and it declined 
by 16%. Oyster production was 
increased by 2% during the year, 
while the mussel production in 
north Kerala suffered mortalities 
due to early summer resulting in 
high temperature, besides issues 
relating to carrying capacity.
Oyster farming
About 10 farms with 350-
400 Crassostrea madrasensis 
strings each were harvested 
at Moothakunnam and 
Puthenvelikkara (Ernakulam 
District).The brand name, 
“Muziris oysters”, was given to 
the depurated quality oysters 
produced from these farms. The 
success of the women SHGs 
attracted a male activity group 
to this enterprise for marketing 
of the products.
Oyster farming was also 
demonstrated as an alternative 
to green mussel mariculture at 
Padanna, Kadaluni and Moorad 
estuaries of North Kerala. This 
was initiated as there was 
scarcity of mussel seeds for 
mussel farmers. The settlement 
of oyster spat at Kadalundi was 
the highest with an average of 
60 spats per ren. Padanna had 
an average of 52 spat per ren 
and Moorad had an average 
settlement of 38 spats per ren.
In Karnataka, the rock oyster, 
Saccostrea cucullata settlement 
in estuarine farms was 
monitored. The total spat were 
25±5 nos/ ren of 7-9 cultches 
with a range of 16 to 32 nos/
ren. S. cucullata was 4±1 nos/ren 
(2-6) and C. madrasensis 
at 21±6 nos/ren (13-30). 60% of 
Saccostrea cucullata settlement 
were on surface cultch material 
placed 0.8m below water surface.Oyster farms at Padanna
In Karnataka, training was 
imparted to two fisherwomen 
groups in Dakshina Kannada 
District for oyster farming 
(Crassostrea madrasensis, 
Saccostrea cucullata) in rack 
& ren method. In Karnataka, 
the green mussel farming 
production was increased by 
42%. The total harvest was 
40,243 kg (2014-15) from 40 
farms. The shortage of mussel 
seeds was due to 1) Spat 
settlement failure and 2) Social 
issues, limiting the harvest of 
wild mussels.
In Maharashtra, oyster farming 
in Wadatar in Sindhudurg district 
was a success story. In Wadatar, 
demo oyster farm was set up and 
training on farming was given 
to the self-help group, “Prasidhi” 
consisting of 10 members. 
About 500 strings containing 
7000 numbers of oysters were 
harvested (10-15 oysters /string) 
and the meat content was high 
at 11-12 %. About 50% of the total 
production was sold as live oyster 
at the rate of ` 150-200/dozen 
and total revenue of `65000 and 
the total profit of `45000.
Extension research on 
mussel farming
Popularization of molluscan 
culture technologies in the 
coastal belts of potential 
maritime locations in Malabar 
and Karnataka were done in 
consultation with NGOs and the 
State Government Departments 
though mobilized Self Help 
Groups. Among the different 
variables skill development had 
positive and highly significant 
relation with Group Dynamics 
Effectiveness Index (GDEI).
All-India Network 
Project on Mariculture 
(AINP-M)
AINP-M is a major programme 
initiated during 2015 involving 
12 participating centres, with 
CMFRI as the lead institute. 
Apart from six participating 
centres of State Agriculture 
Universities, six CMFRI research 
centres also involved in this 
network programme. The major 
activities identified were, GIS 
based site selection, seed survey, 
development of seed production 
technology and participatory 
cage culture programmes all 
over India.
Identification for cage 
farming sites
Identification of suitable sites for 
cage farming and development 
of a GIS map on potential 
mariculture sites was initiated 
for the States of Andhra Pradesh, 
Karnataka and Tamil Nadu. 
Various physico-chemical, 
oceanographic and socio 
economic information collected 
on identified sites and GIS map 
on potential mariculture sites 
will be developed with the help 
of GIS experts.
A survey was carried out in 
fifteen stations along Goa and 
Karnataka coasts monitoring all 
the parameters for site selection. 
Various locations at five areas 
in Goa viz., Polem, Talpona, 
Benaulim, Canaguinim and Cola 
were identified as suitable for 
cage farming.
A preliminary survey on GIS-
based site selection for cage 
culture was conducted to 
find out the suitable place 
for cage culture activities in 
Andhra Pradesh. In the first 
phase, three districts-Krishna, 
East Godavari and West 
Godavari- were selected and Rock oyster (S. cucullata) farm in Mulky Estuary, Karnataka
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preliminary data were collected 
from suitable locations. Water 
quality parameters and other 
physical parameters of the sites 
were estimated.
Seed survey
A survey on the seed availability 
of cultivable marine finfish 
was made in five villages near 
Karwar. Survey revealed that 
mullets, seabass, snappers were 
available in these locations. In 
Sunkeri, in addition to the above, 
seeds of Sillago, shrimp and 
crabs were also found dominant. 
Seed survey at five stations, viz., 
Halga, Kanasgiri, Nandangadda, 
Sunkeri and Kadwad along Kali 
estuary found that seeds of 
Caranx ignobilis, Sillago sihama, 
Caranx heberi, Gerres limbatus, 
Carangoides praeustus and 
mullet were available.
Fish seed resource survey along 
Uttara Kannada, Udupi and 
Dakshina Kannada districts was 
conducted. Fish seed resource 
survey were undertaken 
covering Keni, Badagani, 
Aghanashini, Sharavathi and 
Venkatapura estuarine stretches 
of Uttara Kannada District 
covering post-monsoon periods. 
The seed resource survey 
pertaining to post-monsoon 
along Uttara Kannada coast 
revealed the availability of seeds 
of prioritized fish species for 
mariculture like sand whiting, 
mullets and red snapper.
Seed survey was conducted 
at different areas of Ratnagiri 
and Sindhudurg such as Juve, 
Karla, Mirya, Mirya road (Jain 
chowk) and Bhatkarwada Nivti, 
Jaigad, Devbad to make a seed 
calendar on the availability of 
juvenile fishes for farming.
In Cochin backwaters, seeds 
of Mugil cephalus, Chanos 
chanos juveniles of carangids, 
Caranx sexfasciatus and C. 
ignobilis, Etroplus suratensis 
were available in good numbers 
during various months of year. 
Site selected for cage farming in Gopalpur, Orissa
Fish seed survey along Kali estuary
Seeds of red snapper Lutjanus 
sp. and Gerrus filamentosus 
were also available during 
different seasons of the year.
Seed survey studies were 
conducted in 8 villages in the 
Palk Bay and Gulf of Mannar 
region to assess the availability 
of the fingerlings and juveniles 
of commercially important 
marine finfish species identified 
as prioritized species suitable 
for mariculture.
The survey was carried 
out in 10 different places in 
Visakhapatnam, Srikakulam and 
Krishna districts and natural 
seed availability in East Godavari, 
West Godavari and Guntur 
Districts was also assessed by 
College of Fisheries, Nellore in 
Andhra Pradesh. The preliminary 
information on availability 
of finfish seed from different 
places revealed mullets, milkfish, 
pompano snappers, seabass and 
Sillago sp. were more abundant 
during winter and rainy seasons.
Survey on fish seed resources 
along the coast of Gopalpur, 
Sonapur and fringe area of 
Chilka in Odisha found that 
Mugil sp., Lates sp. were the 
most dominant fish seed during 
the month of January.
Seed production
Broodstock development
Broodstock development of 
various commercially important 
and prioritised marine finfish 
species are in progress at various 
centre. Fishes of various sizes were 
collected from wild and reared 
in marine cages, Recirculatory 
Aquaculture systems and indoor 
tanks. These fishes were fed 
with nutritionally balanced pellet 
feeds and low value fishes. They 
were also supplemented with 
various vitamins and minerals to 
enhance maturation in captivity. 
Recirculatory Aqauculture systems 
for maintaining the broodstock 
fishes in healthy conditions 
were installed at Mandapam, 
Visakhapatnam and Karwar. 
Cannulation was done regularly 
to assess the maturity stages of 
the fishes.
Larviculture
Blue swimmer crab Portunus 
pelagicus: Larviculture of 
Portunus pelagicus was carried 
out in 5 tonne capacity FRP 
tanks with enriched rotifers 
(Brachionus plicatilis and B. 
rotundiformis) and Artemia 
nauplii of appropriate quality 
and quantity in green water with 
micro algae Nanochloropsis 
oculata.. Average survival of 
5% to 7% was achieved from 
the zoea stage to one inch 
crablet size.
High density larviculture of 
Cobia, Rachycentron canadum: 
High density larval rearing of 
Cobia, Rachycentron canadum, 
conducted at CMFRI, Mandapam 
in 2 tonne capacity FRP tanks 
fitted with a flow-through 
system gave an improved 
survival of 6% whereas the 
control tanks without flow-
through gave a survival of 1.2%. 
High density stocking of 20 
Berried female, egg cluster, zoea and Megalopa of Blue swimmer crab, 
Portunus pelagicus
Crablets of 
Portunus pelagicus
Species of marine finfish for broodstock development
Location Species Farming ystem
Mandapam Lethrinus nebulosus Lutjanus rivulatus, Lutjanus decussates, Plectorhinchus sordidus 6m dia GI cages
Viskhapatnam Trachinotus mookalee, Caranx ignobilis Recirculatory Aquaculture Systems
Ankola Sillago sihama, Chanos chanos Tanks
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numbers/ L and green water 
culture was employed for the 
larviculture. At the end of 25 
days of culture period larvae 
attained an average length of 
5.5 cm and in the control tank 
average growth was 3.4 cm.
Cage farming  
demonstrations
Popularisation of cage farming 
technology developed by CMFRI 
was done by conducting cage 
farming demonstrations in farmers 
fields with the participation of 
farmers. Demonstrations were 
Cage launch at Fort Kochi
Regular monitoring of Asian Seabass farming in battery type 
brackish water cage installed at Halga
Cage instillation at Fort Kochi
Crab fattening in mangrove sea pen at Okha coast
conducted with various size and 
types of cages depending on the 
suitability of sites, different species 
based on preference and growth 
and various environments like 
marine and brackishwater areas. 
The initiatives taken by CMFRI 
in popularising cage farming 
technology have led to large scale 
of adoption of the technology by 
farming community at various 
locations in the country. 
Effect of stocking density 
in cages
Juveniles of Pearl spot, Etroplus 
suratensis, (4 cm/3g) were 
stocked at the density of 20/
m3, 40/m3, 80/m3 125/m3 and 
160/m3 in identical cages with 
uniform management practices. 
The results on the study showed 
that growth gain varied in 
different densities and slowest in 
higher densities of above 80/m3 
indicating low density culture was 
suitable for obtaining maximum 
growth during culture period of 8 
months for this species.
Farming demonstrations
Species Locations Type of farming Type of feed Culture condition
Seabass
Karnataka : Karwar, 
Halaga
Visakhapatnam
Kolkota
Kochi
Circular steel cages, 
Battery type 
rectangular cages.  
6m dia circular
Pellets, Low value 
fishes
Open sea, Brackish 
water
Silver Pompano
Mandapam
Visakhapatnam 
(Nagailanka)
ponds
Circular cage 6m
Pellets
Coastal Ponds
Estuaries
Silver Pompano Veraval Ponds Pellets Coastal ponds
Pearl spot Kochi Square 4x4m cages Pellets Brackish water
Red snapper Kochi Square 4x4m cages Low value fishes Brackish water
Mugil cephalus
Kolkota
Visakhapatnam 
(Kuruthuvenu)
3x2m cages
6x6m square cages
pellets Brackish water
Carangids Kochi 4x4m cages Low value fishes Brackish water
Snapper, grouper, 
seabass Kakinada 2x2x2m cages Low value fishes Bay
Lobsters Kollam 2x1m submersible Low value fishes Sea
Blue swimmwer crab Mandapam 10x10ft Pen Low value fishes Lagoon
Mud crab Veraval 30x30 ft Pen Low value fishes Brackish water
Brackishwater cage farming of Asian Seabass in 
Battery type cage installed at Halga
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Marine biodiversity
Coral reef ecosystems
Research Project: FISHCMFRISIL201201600016 
LIT stations (M st1- M st12) surveyed in Minicoy Island
Coral diversity, fish assemblage 
and other bio-resources 
associated with coral reefs of 
Minicoy Island of Lakshadweep, 
Grande island, Goa, Tuticorin 
Major Harbour and Pamban 
islands were investigated 
following the Line Intercept 
Transect (LIT) and Underwater 
Visual Census (UWVS) methods.
Minicoy Island, 
Lakshadweep
Detailed biodiversity assessment 
of lagoon and open sea coral 
reef ecosystem of Minicoy was 
conducted during December 
2015. Geo-referenced resource 
mapping of corals, fishes 
microbes, plankters, sponges, 
echinoderms, molluscs and 
seaweeds associated with coral 
reefs was carried out.
Hard coral diversity
Total of 12 transect lengths of 
30 m each with three replicates 
were made. In general, the 
diversity and distribution of 
corals was more in the inner 
side of the reef crest and the 
shallow areas of lagoon while it 
is patchy in other areas. In the 
open water, the north eastern 
part has a narrow slope (10 to 30 
m) where the sub-massive and 
massive corals are distributed 
whereas north western side 
has a reef flat (10 to 20 m) with 
a slope up to 30 m. The reef 
flat has branching and plate 
forming corals. The reef (inside 
and outside the lagoon) of 
Minicoy showed an average live 
coral cover of 27.94% and the 
average dead coral coverage 
recorded was 30.78%, most of 
which were covered with algae. 
The rest is contributed by rocks, 
sand and other benthic flora 
and fauna. Bleaching was most 
commonly noticed in Acroporids 
and diseases were common in 
Porites. 
Most dominant genera by 
extent of coral cover were 
found to be Acropora and 
Porites. Most diverse family 
as per number of species 
was that of Acroporidae 
with 22 species followed by 
Merulinidae (14 spp.), Poritidae 
(8 spp.), Pocilloporidae (7 
spp.), Fungidae (6 spp.), 
Lobophyllidae (4 spp.), 
Agaricidae, Mussidae and 
Psammocoridae (3 spp. each), 
Euphyllidae (2 spp.) and the 
monotypic Diploasteridae. 
Scleractinian coral Echinopora 
lamellosa (Esper, 1795) was 
recorded from the Minicoy 
lagoon in the vicinity of 
coordinates N 08 ° 18’ 10.7’’ 
E 73 ° 00’ 58.3”. The genus 
Echinopora was considered 
to be absent from the coral 
fauna of Minicoy by earlier 
workers. The current record 
of E. lamellosa establishes that 
the coral faunal composition 
of Minicoy is similar to that of 
other Lakshadweep islands.
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Reef fishes
About 112 species of reef 
associated fishes under 18 
families were recorded from 
Minicoy atoll. In abundance, 
family Pomacentridae 
formed the major group in 
the lagoon and in the open 
sea the family Caesionidae 
dominated. Acanthuridae was 
Acanthurid reef fishes
Carangid reef fishes
Lagoon trigger Rhinecanthus aculeatus
Scleractinian coral Echinopora lamellosa
next abundant group followed 
by Labridae, Lutjanidae, 
Chaetodontidae, Serranidae 
and Balistidae. Species 
diversity was higher in the 
family Labridae followed by 
Pomacentridae, Acanthuridae, 
Caesionidae, Chaetodontidae, 
and Serranidae.
Phytoplankton 
and zooplankton
Phytoplankters of Minicoy 
Island were identified up to 
generic level and a total of 35 
genera were recorded from 
lagoon area and open sea 
combined together. Of this, 23 
genera were observed from 
lagoon whereas only 17 were 
recorded from the open sea. In 
the lagoon area, an average of 
1657 cells per m3 was recorded 
while 2646 cells per m3 were 
noticed from the open sea. 
With respect to composition of 
genera, Campylodiscus was the 
major component in lagoon 
area whereas Ceratium formed 
major share in the open sea 
off Minicoy.
Concentration of zooplankton 
was slightly more in lagoon 
(17450 nos. per 100 m3) than in 
open sea (13704 nos. per 100 
m3), while, the displacement 
volume was more in the open 
sea (1.80 ml per 100 m3) than 
in the lagoon (1.15 ml per 100 
m3). Analysis of zooplankton 
indicated the availability of 
eight groups in lagoon area 
and 21 groups in the open sea. 
Of the 8 groups recorded from 
the lagoon area, maximum of 
57% was contributed by shrimp 
larvae, followed by Lucifer spp. 
(32%) and other groups formed 
only less than 7% each. Out of 
the 21 groups of zooplankton 
recorded from the outer open 
sea off Minicoy, copepods 
contributed the maximum 
of 59% and of the copepods, 
calanoids formed a major 
component. Next to copepods, 
ostracods were abundant, 
which contributed 17% and 
other groups were very less in 
the zooplankton. 
Molluscan diversity
Molluscan resources of 
Minicoy Island composed 
of mostly gastropods and 
bivalves. Gastropods belonged 
to 7 families and 14 species. 
Bivalves comprised of three 
families and three species. Two 
species of Cowries (Mauritia 
mauritiana, Monetaria moneta) 
under the family Cypraeidae, 
four species of cones (Conus 
arenatus, C. miles, C rattus, 
C. virgo) belonging to the 
family Conidae, three species 
of neretids (Nerita polita, N. 
plicata, N. albicilla under family 
Neretidae, two species of 
strombs (Conomurex decorus, 
Canarium mutabile) belonging 
to the family strombidae, one 
species of terebrid (Oxymeris 
crenulata) under the family 
Terebridae, one species of 
trochid (Trochus radiatus) 
belonging to the family 
Trochidae and one species of 
vase snail (Vasum turbinellus) 
under the family Vasidae were 
recorded among gastropods. 
Cardita variegate, Tridacna sp., 
and Asaphis deflorata were the 
three species of clams recorded 
among bivalves. 
Bleaching and disease 
conditions in corals
Bleaching and encrustation 
by coralline algae, ascidians 
and encrusting sponges were 
noticed in Acropora spp. in 
the south western side of the 
lagoon off Vringli islet. Diseased 
condition of massive corals 
such as ulcerative syndrome 
in Porites spp., tissue loss 
and brown band disease in 
Favites spp. and damage due 
to trematodiasis, infestation 
Bleaching and tissue loss in Pavona venosa Tissue loss due to predation by fish and giant clam in Porites sp.
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by feather duster worms 
and predation by giant clam 
Tridacna were recorded in the 
southern side of the lagoon. 
Large scale bleaching and 
ulceration in Pavona sp. and 
pinking of Porites spp. were 
also noticed. Bleaching, tissue 
loss and necrotic patches were 
observed in massive corals 
Porites and Favites spp. in the 
northeastern and northwestern 
sides of Minicoy island.
Environmental 
concerns at Minicoy
Pollution by plastics at northern 
end of Minicoy island and also 
by construction debris on beach 
as a result of building of new 
Coast Guard facility was seen. 
This resulted in high turbidity 
in the lagoon area resulting 
in mortality of hard corals . In 
other parts of lagoon, turbidity 
values varied between 0.44 
and 0.93 ntu in contrast to the 
high vlue of 11.16 ntu here. 
Heavy Ascidian infestation over 
Acropora colonies was noted in 
certain parts of the lagoon. 
Tuticorin Major 
Harbour, Gulf 
of Mannar
The Gulf of Mannar reef of 
the present study falls under 
the “fair” category as the 
linear scale of live coral cover 
was 29.81% which is falling 
between 25 - 50%. Relative 
abundance of live corals in the 
transect area is dominated by 
Merulinidae (74.22%), Poritidae 
(13.51%), Dendrophyllidae 
(11.85%), and Acroporidae 
(0.42%). The overall coral 
mortality index was found 
to be 0.7019, indicating the 
reef as “sick”. In Tuticorin 
Harbour, Turbinaria peltata 
dominates in Dendrophyllids, 
Acropora muricata and 
Montipora digitata dominate 
among Acroporids, Goniastrea 
retiformis and Favites abdita 
dominate among Merulinids, 
and Porites lutea dominates 
among Poritids. Dead corals 
were mostly dominated by 
Acroporids and dead corals 
with algae were dominated 
by Merulinids.
Grande Island, Goa
The observation in live corals 
dominated by Dendrophyllids 
(56.57%) followed by 
Merulinids (27.92%), Poritids 
(11.11%), Psammocorids (3.2%) 
and Agariciids (1.2%). The 
Chow Point area consisted 
of 65.93% live coral, 22.49% 
dead corals with algae and 
rest 11.58% contributed by 
sand, stones and boulders. 
Relative abundance of 
live coral is dominated by 
Dendrophyllids (48.12%) 
followed by Poritids (27.32%), 
and Merulinids (24.55%). Jetty 
area consisted of live coral 
24.89%, dead corals with algae 
48.77% and rest 26.34% was 
contributed by sand, seaweeds 
Construction debris Infestation by Acsidians
(Caulerpa spp., Sargassum 
sp., Padina sp.) and boulders. 
The linear scale of live coral 
cover was 24.89% which 
indicates the health status 
of live coral cover as poor. 
Coral mortality index is 0.894 
indicating weak nature of coral 
cover in this site. In relative 
abundance, Dendrophyllids 
(55.56%) dominates the live 
coral followed by Gorgonids 
(19.12%), Merulinids (12.9%) 
and Poritids (12.42%).
Penthakata, Puri coast, 
Odisha
Underwater survey of coral and 
coral associated fauna was carried 
out along Puri coast, Odisha 
during March 2016. Underwater 
survey was conducted at a depth 
of about 17 to 20 m (19° 46’ 
37.47” N and 85° 51’ 47.95” E) at 
Penthakata, Puri coast which is 
about 7-10 km from the coast. The 
occurrence of Gorgonids, sea fan 
and sea whips were located in the 
area. Besides Gorgonids, some 
gastropods and ornamental fishes 
were also observed
Soft Coral propagation 
Studies on the propagation of 
soft coral Cladiella laciniosa, 
Dampia pocilloporaeformis 
were continued at Mandapam 
and Sinularia kavarattiensis at 
Mandapam and Calicut. 
C. laciniosa
A total of twenty five fragments 
were removed using a fine 
razor blade from two parent 
colonies of C. laciniosa. The 
basal portion of the parent 
colonies did not form part of 
the explants. This technique 
helps in the complete recovery 
of parent colonies. Two types of 
substrata viz., concrete blocks 
and compressed red clay tiles 
were used for attachment of 
fragments. The fragments were 
found to attach to the substrata 
in about twenty days time. 
However, no differences were 
observed in the time taken 
for attachment between the 
fragments placed on concrete 
blocks and compressed red 
clay tiles. The parent colonies 
showed complete recovery and 
the cut regions were found to 
heal in about one month time. 
A survival of 92% was achieved 
in the newly established 
colonies. The increase in the 
number of lobes ranged from 6 
to 15 during the culture period 
of 30 days. 
D. pocilloporaeformis
 The propagation experiment 
on D. pocilloporaeformis was 
repeated during the current 
year. A total of fourteen 
fragments were removed from 3 
parent colonies. The fragments 
were removed by cutting the 
parent colony through the 
base. The fragments showed 
attachment on to compressed 
red clay tile in a span of about 
3 weeks. The survival of newly 
established colonies was 100%. 
The growth of the colonies 
ranged from 10 mm to 29 mm 
(maximum spread of colony) in 
85 days of culture period. 
S. kavarattiensis
Two parent colonies of S. 
kavarattiensis were successfully 
transported from Mandapam to 
Calicut. A total of seven explants 
were removed from a single 
healthy parent colony using a 
sharp razor blade. The explants 
showed attachment on laterite 
slabs in a period of about 30 
days, with 100% survival. 
Initiated restoration experiment 
on soft corals in Tuticorin centre 
and the soft corals Sinularia 
sp.(2 colonies) and Lobophytum 
Parent colony Fragments New colony on concrete block and clay tile View of Nursery
Cladiella laciniosa
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sp. (1 colony) was collected 
from Pamban Island, Palk Bay 
for both indoor and outdoor 
studies. The parent colonies 
were maintained for a month 
in FRP tanks at the hatchery 
of Tuticorin Research Centre 
(RC) of CMFRI. Triplicates of 
Sinularia sp. fragments (base 
cut) were placed in tiles and 
kept in indoor FRP tanks for 
attachment studies. Loss of 
animals were observed due 
to wide variation in salinity 
of the intake water. Square 
shaped iron cage (modified 
pearl oyster cages) was used for 
the outdoor experiments. Iron 
cages were modified in such 
a way that 4 fragments (base 
cut) can be placed in a single 
cage. Triplicates of iron cages 
were placed in the raft cages at 
Tuticorin Major Harbour and the 
cages were deployed between 
0.75 and 1.0 m depth. Individual 
fragments weighing 15 to 20 
g were placed in the cages for 
attachment studies. Low growth 
rate of soft corals were observed 
in sea cage culture due to 
fouling by ascidians.
ISLAND ECOSYSTEM
Research Project: 
FISHCMFRISIL201400100033
The biodiversity of the Devagad 
Island recorded through 
underwater surveys undertaken, 
during October 2015 to March 
2016. 
Hydrography data, 
phytoplankton and zooplankton 
samples were collected from 
October 2015 to March 2016. 
Experimental trawling around 
the island was carried out during 
October 2015 and January 2016.
The island was divided into 
four zones for sampling. Zone 
1 (North): bottom was sandy 
in nature and average depth 
was 12 m. Sea whips are most 
dominant; Zone 2 (East): 
bottom was sandy/rocky in 
nature and average depth was 
4 m. No corals were found 
in this zone. Seaweeds, sea 
cucumbers and sea urchins 
were found distributed in 
this region. Zone 3 (South): 
bottom was mostly rocky in 
nature and average depth 
was 18-20 m. Coral patches 
were found in this region. 
Turbinaria sp. was found in 
this zone. Zone 4 (West):  
bottom was mostly rocky in 
nature and average depth 
was 18 m. Rich biodiversity 
was found in this region. 
Different types of plate corals, 
soft corals, sea cucumbers, 
sea whips and egg capsules 
of Sepia were found in 
this region.
Hard corals: 8 species of 
reef building scleractinian 
corals under the family 
Poritidae, Merulinidae, 
Siderastreidae, Acroporidae, 
and Dendrophyllidae were 
recorded. The species 
recorded were Turbinaria spp., 
Porites spp., Montipora sp., 
Coscinaraea sp., Pliesastrea 
versipora and Tubastrea spp. 
Patch reefs were found to 
occur on the rocky bottom 
 Plate corals at 6 m depth
surrounding the island. 
Soft corals were found to be 
dominant in the near shore 
areas at a depth of 5-12 m. Whip 
coral or Monkey tail (Juncella 
juncea) were found to be 
abundant at the north side of 
the island at a depth of 6-9 m. 
Survey revealed rich diversity 
of horny corals (Alcyonacea) 
around the island at a depth of 
around 10-12 m,  
belonging to the family 
Subergorgiidae, Paramuriceidae, 
Gorgniidae and Ellisellidae.
Zooanthids mostly belonged 
to the genera Zoanthus and 
Palythoa under the family 
Zoanthidae (Order Zoantharia). Juncella juncea showing infestation - North side of island
Bubble plot Apolemichthys xanthurus
Clusters Dominance plot
Bubble plot Chaetodon collare
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Finfish: A total of 64 species 
belonging to 42 genera, 21 
families and 5 orders were 
recorded in the transect 
in four stations. Species 
diversity was highest on the 
eastern side (48) followed 
by southern (46), northern 
(45) and western sides (35). 
Balistidae family dominated in 
all the four stations (25.67%) 
followed by Pomacentridae 
(24.79%), Chaetodontidae 
(11.76%), Pomacanthidae 
(9.93%), Holocentridae 
(5.36%), Lutjanidae (6.7%) and 
Acanthuridae (6.1%). Margalef 
(d) was 5.9 in station 1; 6.3 in 
station 2; 6.08 in station 3 and 
4.8 in station 4. Evenness (J’) of 
species distribution was more 
in station 3 (0.77), followed by 
station 3 (0.76); station 2 (0.74) 
and station 1 (0.61). Bray-Curtis 
similarity was in the range of 
Pteria sp. on gorgonid Cliff banana Ensete superbum 
65.46 to 71.67. Dendrogram 
plotted showed that stations 
1 and 2 form a group with 
similarity of 71.67.
Crustaceans: 22 species of 
crustaceans were recorded 
of which 11 spp. were 
crabs, 8 spp. shrimps and 
2 spp. stomatopods. Crabs 
belonged to the families 
Sesarmidae, Grapsidae, 
Leucosiidae, Portunidae and 
Xanthide. Shrimps belonged 
to the families Palaemonidae 
and Penaeidae.
Molluscs: 23 species of molluscs 
belonging to 4 families of 
bivalves (Carditidae, Mytillidae 
Veneridae, Pteridae and 
Oysteridae) and 11 families 
of Gastropods (Babylonidae, 
Clavatulidae, Ranellidae, 
Melongenidae, Muricidae, 
Neritidae, Olividae, Planaxidae, 
Trochidae, Turbinidae and 
Turitellidae) were recorded.
Flora: 35 species of different 
flora, of which 23 of them are 
identified as major occurring 
groups. The important species 
recorded among them is 
the Ensete superbum, the 
Cliff banana, which is an 
endangered species. This 
species has high medicinal and 
ornamental value. The seeds 
are widely used by traditional 
healers to treat diabetes, 
leucorrhoea, and kidney 
stone. Unlike other banana 
species, E. superbum does 
not produce suckers; seeds 
are the only means of natural 
multiplication. 
Avicennia marina is the only 
mangrove species on the island. 
4 species of mangrove associates 
were seen in the island. 
Avian fauna included 12 species 
such as White bellied sea eagle 
(nesting pair), Brahminy kite, 
Brown headed gull, Common 
kingfisher, Grey Wagtail, 
Whiskered tern and Ashy prinia. 
Associated fauna included two 
species of Holothurians, Sea 
urchins, Crinoids. A family of ten 
sea otters is resident in the area. 
Saccostrea cucullata and 
seaweeds such as Sargassum 
sp. and Padina sp. were found to 
dominate in the intertidal and 
shallower depths up to 3 m.
Experimental trawling 
conducted in three depth 
ranges - near the island, 
around the edges of the 
embankment on which the 
island is situated and middle 
depth ranges between the 
two, confirmed that the region 
acted as nursery grounds 
for shrimp, fish and crabs of 
commercial importance. It 
is also a spawning ground 
for cephalopods Sepia and 
Sepiella spp.
The trawl catch was 
dominated by fishes belonging 
to the family Sciaenidae, 
Lacataridae, Haemulidae, 
Serranidae, Theraponidae, 
Gobiidae, Engraulidae, 
Leiognathidae, Trichiuridae, 
Soleidae, Carangidae etc. 
Leiognathidae was the most 
numerically dominant family 
because of large contribution 
of Secutor insidiator and 
Leiognathus equulus to 
total catch. Leiognathidae 
had maximum species 
diversity followed by Soleidae 
and Sciaenidae.
Crustacean catch was 
dominated by shrimps, crabs 
and squilla. Shrimps were 
represented by Penaeus 
monodon, Fenneropenaeus 
indicus, Metapenaeus affinis, 
Penaeus semisulcatus and 
Metapenaeus merguiensis. F. 
indicus was most numerically 
abundant. Molluscan catch was 
represented by Sepiella inermis 
and Octopus.
About 5-6 numbers of 
dolphins were sighted during 
experimental trawling operation 
around the Island. 
75.2% of the biomass during 
experimental trawling was 
formed by jelly fish in October 
2015 indicating proliferation of 
the same during this season.
Heavy sedimentation was 
evident in all sites surveyed 
which can be attributed to 
the relative position of the 
island towards the mouth of 
Kali Estuary. Nevertheless, 
hard corals are observed to 
be coping with this stressful 
environment. 
Evidence of bacterial disease 
was noticed on soft corals 
and gorgonids. Bioerosion 
was observed in hard corals 
especially in Porites colonies. 
The Island ecosystem appears 
to be robust despite the 
stressful environment.
BIODIVERSITY 
VALUATION OF 
MARINE ECOSYSTEMS
Research Project: 
FISHCMFRISIL201201500015
Biodiversity valuation of 
marine ecosystems of 
seven maritime states viz., 
Gujarat, Maharashtra, Goa, 
Karnataka, Kerala, Tamil 
Nadu and Andhra Pradesh 
was attempted during the 
period. Data on coastal length, 
population, mangrove area, 
coral reef area and fish catch 
were collected and value 
of provisional services was 
estimated for the ecosystems 
along the 53 districts of 
maritime states. Values of 
other ecosystem services like 
supporting services, regulating 
services and cultural services 
were estimated using indirect 
methods. 
A Rapid Biodiversity 
Assessment (RBA) was 
conducted along the fishing 
villages of Arthungal, Thaikal, 
Ottamassery, Andakaranazhy, 
Chellanam, Fort Kochi, 
Puthuvype, Kuzhuppilly, 
Cherai, Munambam and 
Azhikkodu of Kerala coast.
Field surveys were conducted 
from Ponnani to Tanur to 
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Provisional, regulating, supporting and cultural services offered by different ecosystems along the survey sites in 
Malappuram and Calicut districts
Place Provisional services Regulating services Supporting services Cultural services
Ponnani Fisheries 
Harbour 10°46’95.8” N; 
75°54’92.0”E 
Finfish, shrimps, crabs; 
Fishery related 
services 
X Visit of shore birds 
(Egrets)
X
Ponnani beach 
10°46’89.6” N; 
75°54’90.9”E 
Shells are collected  
(`100 per basket of 
shell) 
X Dead shells in the 
intertidal area; Shore 
birds (Seagulls & Egrets)
Beach tourism
Veliyancode 
(ViyyanKayal) 10°43’91.7” 
N; 75°56’39.0”E 
Fish X Nutrient cycling X
Ponnani New Fisheries 
Harbour Puthuponnani 
10°47’14.6” N; 75°55’07.0”E
Fishery related 
activities, Green 
mussel
X X Beach tourism
Tirur-Ponnani river 
10°50’71.1” N; 75°54’41.0”E
Fish, Black clam 
(Villorita cyprinoides)
Freshwater supply, 
hydrological balance
X X
Kadalundi estuary 
11°07’N; 75°50’E 
Fish, mussel, oysters, 
Wood, Aquaculture 
Biological production, 
Waste regulation by 
Mangroves
Nutrient cycling, Habitat 
for birds, Nursery & 
feeding grounds of 
fishes.
Bird sanctuary 
(recreational & 
educational)
Chaliyar estuary 10°59’N; 
75°51’E 
Fish, clam (Meretrix 
spp., Villorita 
cyprinoides) 
Biological production, 
Waste regulation by 
Mangroves
X Tourism, boating
Ponnani beach - Provisional services
Ponnani beach - Supporting services
Kadalundi Estuary - Regulating services
Number 
of release
Dates Organizers and location of release Species
1 31/01/2016 Green Roots Nature Conservation, Thottapally Olive ridley (Lepidochelys olivacea, Eschscholtz, 1829)
2 02/03/2016 Kanyakumari Turtle News, Palapetty “
3 19/03/2016 Green Roots Nature Conservation, Thottapally “
document the various services 
rendered by the coastal 
ecosystem. Surveys were also 
conducted at Kadalundi and 
Chaliyar estuaries to document 
the ecosystem services.
Turtle conservation
Participation in 
turtle release 
and biodiversity 
conservation 
awareness campaign
Turtle release at Thottapilly, Alapuzha
Turtle release at Palappetty beach, Thrissur district
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Sea birds flocking around fishing boat off Kochi
Healthy coastal and marine 
ecosystems are essential 
for sustained and increased 
productivity in mariculture 
and fisheries. Globally 
anthropogenic impacts 
have reduced the physical 
spread of critical habitats and 
degraded the ecosystems. 
This has become one of 
the major concerns of 
fishermen. The targeted 
studies conducted on marine 
habitats along both the 
coasts have brought out new 
information highlighting 
the need to restore the 
habitats and also to create 
awareness on significance of 
healthy ecosystems.
Marine habitats
Pollution and litter 
in the coastal and 
marine ecosystem 
and their impact
Research Project: 
FISHCMFRISIL 201201900019
Increase in ghost gears 
in marine ecosystem
Discarded fishing nets can lead 
to ghost fishing and this year 
also incidences of ghost netting 
were reported. Three Olive 
Ridleys Lepidochelys olivacea 
were found entangled in a gill 
net in the coastal waters of 
Karnataka. In another instance, 
one Hawksbill turtle was found 
entangled in a ghost gillnet at 
a depth of 6 m around 3 km 
from the shore and all the four 
turtles were rescued. These 
incidents clearly indicate that 
awareness programs should be 
conducted among fishermen on 
the harmful effects of discarding 
torn nets in the sea.
Along Kerala coast discarded 
nets were found entangled in 
mussel bed which can impair the 
feeding and growth of mussels.
Marine litter in 
intertidal zone
The major beaches (21 nos.) 
Discarded fishing nets entangled in mussel bed along Kollam coast, Kerala
of Goa were maintained by 
the Goa Tourism Department. 
Inspite of that in an instance 
Vasco-Da-Gama beach had the 
highest litter of 1817.2 g m-2  
followed by that at Harmal 
502.3 g m-2 .
Odisha beaches were 
comparatively cleaner and the 
average litter was around 0.3 g m-2.
From Puri beach two tractor 
loads of solid waste are collected 
regularly from the 8 km long 
stretch with an estimated solid 
waste of 3-4 t day-1.
Kerala and Maharashtra beaches 
recorded a mean of 3.8 g m-2
Beaches of Andaman in and 
around Port Blair and up 
to Rangat showed a mean 
value of 19.23 g m-2. In some 
areas e-waste was observed. 
Beaches at Chidiyatapu were 
clean and free of litter.
Ten inhabited islands of U T of 
Lakshadweep showed a mean 
of 10.57 g m-2 and were ranged 
from 2–16 g m-2.
Micro-plastic  
contamination
The micro- plastic contamination 
in the fishing grounds off 
Tuticorin at four different depth 
(5, 10, 15 and 20 m depth) 
indicated that the frequency of 
occurrence of micro-plastics was 
higher at 5  and 10 m depths and 
was rare at 20 m depth.
The mean value of occurrence 
was of 2.29±0.3 nos. ml-1 at  
5 and 10 m depths.
Plastics in food chain
Microplastics were observed in 
gut of small pelagic fishes like 
sardine and anchovies caught 
off Kerala.
Plastic weighing 1.1 g in total 
semi digested matter (150.24 g)  
was recorded in the gut of 
Euthynus affinis measuring 500 
mm in total length collected 
from Sassoon Dock. Similarly 
plastic weighing 2.5 g was 
observed in the gut of Harpodon 
nehereus captured by dolnet.
Litter contamination 
in fishing ground
Litter in the fishing gears along 
Tuticorin coast indicated 
highest quantity in country 
trawler (332.6±121 g gear-1) 
followed by bottom set gillnet 
(58.7±14 g gear-1) and gillnet 
(18.3±9 g gear-1).
Among the litter components, 
plastic covers, sachets, fish net 
pieces and nylon ropes were 
predominant. Plastics and other 
non-biodegradable debris 
from the fishing grounds off 
Kochi were quantified though 
experimental trawling onboard 
FRV Silver Pompano.
The debris was 12 times higher 
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during monsoon. The quantity 
ranged from nil at 30 m depth 
during December 2015 to 12 kg 
km-2 at 10 m in June 2015.
In terms of relative percentage 
of catch, plastics and other non-
biodegradable debris formed 
zero to 7.31% of the catch in the 
trawl operated in the fishing 
grounds off Kochi.
Awareness 
programmes against 
plastic debris
 The concept of Refuse, 
Reduce or Reuse plastics was 
presented in Malayalam to a 
group of 98 Self help groups 
in Vypin Island.
 ‘Aquatic Resources: Challenges 
and their Prospects’ at the 
National seminar on Aquatic 
Resources- Threat and 
Perspectives on 8 February 
2016 at Womens’ Christian 
College Nagercoil.
 Coastal Environment and 
Mangroves: Reduction and 
elimination of plastics towards 
mangrove restoration in Hindi 
to 61 village heads and mud 
crab farmers of Ratnagiri 
District, Maharashtra on 15 
March 2016 at the Konkan 
Krishi Vidya Peet, Dabole, 
Ratnagiri under the GoI-GIZ-
CMPA Maharashtra Project.
Ecosystem process 
of critical marine 
habitats 
Research Project: 
FISHCMFRISIL 201201800018
Sardine habitat and 
impacts of changes in 
ecosystem process
Investigations on the reasons 
for decline in sardine catch 
along Kerala coast indicated 
the role of fishery dependent 
and independent factors. 
The cumulative effect of 
overfishing above MSY of 2.3 
lakh t in 2011 and 2012 and the 
exploitation of nearly 16040 t 
of juveniles in 2012 affected the 
sardine population/biomass. 
This was followed by poor 
recruitment in 2013 and 2014 
due to environmental stress, 
salinity stratification, excessive 
rains in late monsoon and 
hypoxic conditions (due to 
upwelling) in inshore sardine 
habitats. Low food availability 
and comparatively higher 
temperature due to poor 
upwelling led to poor maturation 
and subsequent recruitment 
failure. In 2015, these changes 
were compounded mainly 
by global ocean-atmospheric 
process like El nino.
Symbiotic association 
of jellyfish Lychnorhiza 
malayensis with 
crucifix crab 
The crucifix crab Charybdis 
feriatus was found on jellyfishes 
which were caught in 12 to 
18 m depth area. Small crabs 
(11-18 mm) were found clinging 
to jellyfish oral arms in mostly 
head downward position. It 
was observed that there is 
aggregation of L. malayensis near 
the sea bed in the morning hours 
which then slowly moves up to 
middle of water column at 10-11 
am. By this process the crabs 
were transported to other pelagic 
environment during day time and 
they also got shelter/ protection 
from predators. The shrimp scad 
fish Alepes djedaba juveniles 
(12-42 mm) were also found to 
be associated with oral arms of 
L. malayensis and these may also 
form a feed for crabs.
Assessment of 
biogeochemistry 
of clam beds in 
Ashtamudi Lake
The dry weight ratio of total 
organic carbon to total nitrogen 
(C/N ratio) can be used as an 
indicator of the source of organic 
matter (OM) in sediments. The 
preliminary analysis of C/N ratios 
of the sediment using CHN 
E-waste observed in the sea bottom at 
Port Blair
analyser indicated that, areas 
where clams do not form a 
major component of the benthic 
community, had terrestrial borne 
organic matter rather than that 
of in situ production. Higher 
C/N ratios are also indicative of 
anthropogenic impact.
Mangrove and Sea 
grass ecology
Along Tuticorin, the mangrove 
bed had higher benthic 
productivity with more numbers 
of taxa (8 groups) than sea grass 
beds (6 taxa). Bivalve was the 
major benthic group at both 
stations with the highest mean 
density of 27.08±8.4 nos. m-2 in 
the mangrove beds.
The order of dominance of 
other groups were found as 
annelid worms >copepod 
>polychaete >shrimp larvae 
>isopod in the mangrove beds 
and copepod >polychaete  
> isopod >annelid worms the in 
the sea grass beds respectively.
Disappearance of 
critical and fragile 
seagrass meadows
The seagrass meadows have 
been affected by natural as well 
as human induced disturbances 
in Chinnapalam Palk Bay. 
Increased sedimentation and 
turbidity is known to reduce 
light and productivity. Fishery 
related activities such as inshore 
trawling, operation of shore 
seine, bottom gillnets and boat 
anchoring has been found to 
affect sea grass beds. Apart from 
this, shell mining especially 
fishery of Tellina angulata 
(Paper shell) and Cardium 
sp. for ornamental shell trade 
industry by digging deep pits 
has also been found to affect 
sea grass beds.
Decline in sea 
grass beds in 
Lakshadweep Islands
Sea grass beds of Androth, 
Minicoy, Kiltan, Kalpeni, Chetalt, 
Kavarathi and Agathi atolls of 
Lakshadweep archipelago were 
monitored for their herbivory 
by green turtles and impacts of 
anthropogenic activities.
Shoot/ root ratio of these sea 
grass meadows from unit 
area was found always below 
one (wet biomass below the 
sediment is considerably higher 
than that above the sediment) 
in atolls other than Androth 
and Kalpeni indicating that 
herbivory is severe.
There has been a steady 
decline over a period of four 
years indicating that sea grass 
meadows in these atolls are 
degrading fast
Distribution and 
abundance of seabirds 
in southeast coast of 
Arabian Sea
Twenty two species of seabirds 
belonging to 15 genera of 8 
families are present in the 
main upwelling area off Kerala. 
This year about 15,000 gulls 
were estimated to occur along 
Crucifix crab Charybdis feriatus and the jellyfish Lychnorhiza malayensis
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Central Kerala. The main food 
of these gulls was found to be 
anchovies and it is estimated 
that about 1.3 t per month is 
predated by these top predators.
Non-native birds were seen 
between October to March 
along the coastal belt of 
Maharashtra especially along 
Ratnagiri, Shrivardhan, Raigad, 
Devgad, Sidhudurg and in the 
fishing area. Lesser Flamingoes 
were found in Mhahul Mud Flats 
from October to April. Along 
Gujarat also different species 
of gulls and other sea birds 
were observed.
Degradation/impacts 
of clam beds and 
restoration programs
No spat settlement of Meretrix 
casta was observed in Bajal, 
Jeppina Mogaru and Ullal 
clam beds. The economy of 
the clam fishing communities 
was impacted. Sand mining 
was rampant in the estuary . 
Villorita cyprinoides fishery 
was observed in Adayar 
and Parangipetta beds. 
The estimated production 
of 23.6 t from the estuary 
decreased by 8.56% when 
compared to 2014. The 
annual clam production and 
CPUE indicates that there 
is considerable reduction/ 
absence of clams in the beds 
near the bar mouth.
Removal of substantial amount 
of sediment from their habitat 
may have an influence on spat 
settlement success. Abundance 
of sedentary bivalves is 
one of the indicators of a 
healthy ecosystem.
Loss of habitats-Turtles 
nesting affected 
by seawall
Data on annual turtle nesting 
along the coast of Calicut, 
in North Kerala since 1998 
indicated that there is a 
drastic reduction in number 
of turtles visiting the coast 
for nesting. The number has 
come down from an average 
of 65 during 2000-01 to 
about 5 during 2014 -15, 
which could be attributed to 
the construction of sea wall. 
Maximum number of eggs 
laid were 6262 during 2000-
01, from which about 5508 
hatchlings were released. 
Currently about 322 eggs are 
laid from which about 237 
hatchlings have survived.
Restoration of 
Mangrove near 
Chilka Lake
Puri Field centre is planning 
restoration of mangrove 
near Chilka which is getting 
inundated by saline water 
ingression. The mangrove 
seedlings are now maintained 
at Puri Field centre for use in 
restoration programs.
Flocking of seabirds near fishing boat along Gujarat coast
Planting of mangrove propagules in 2011 and the same site after 4 years with good mangrove
Restoration 
of Mangrove 
along Karnataka
The growth of mangrove 
propagule planted in a 
degraded area at Kudoli in 
2011 was monitored. It was 
observed that after 4 years the 
average plant height reached 
140 cm with 6-10 prop roots 
and were more stable to 
environmental variations.
Whale stranding along 
Karnataka and Odisha
Four Baleen whales of 10 to 15 
m length were found stranded 
in the beaches of Karnataka 
during monsoon season.
The first incident along Ullal 
beach was on 23 July 2015. 
The rest were reported from 
Thannerbhavi and Bhatkal 
beaches on 30 July 2015 and 
from Malpe beach on 6 August 
2015. All the carcasses were 
in putrefied condition, which 
drifted to shore by the force of 
the monsoon current. Along 
Odisha coast, 3 carcasses of 
whales were reported. Along 
Maharashtra, 10 strandings 
were observed.
Mass stranding of 
short-finned pilot 
whales (SFPW)
Globicephala 
macrorhynchus along 
Manapad coast
On 11 January 2016 stranding of 
SFPW started by afternoon; and 
by night, nearly 40 were washed 
ashore alive. 12 January morning, 
81 pilot whales washed ashore, 
45 were dead by afternoon, 
which were buried in the 
evening. The rest 36 nos. were 
rescued. On 13 January morning, 
carcasses of 28 whales were 
found, 6 pilot whales stranded 
alive in <50 cm depth were 
rescued and pushed to deeper 
region. On 15 January, carcasses 
of two pilot whales were found 
washed ashore. Total mortality 
recorded was 75; The fate of 
other 6 female pilot whales is 
unknown; and believed to have 
survived the rescue effort.
Findings based 
on necropsy and 
laboratory investigations
All SFPW  were in good 
condition externally, with 
no gross lesions, except for 
abrasions over dorsal fin, fluke 
and flippers. The fore stomach 
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and the pyloric part of the 
stomach were empty. There 
were 2 to 3 visible parasites 
Anisakis typica (nematodes) 
buried deep in the mucosa.
Bacterial isolation from 
heart blood and blow hole, 
Bacillus sp., Enterococcus sp. 
and Streptococcus sp. were 
identified. No obvious signs of 
health problems were observed. 
Most predominant factor to 
have caused stranding is Bio 
sonar dysfunction.
Seaweeds: resources, 
mariculture 
and utilization
Seaweeds are important sources 
of commercially important 
polysaccharides, nutraceuticals, 
growth promoters, alternate 
source of energy and fuel 
besides sequesters of 
dissolved CO
2
.
Resource assessment, 
exploitation and 
utilization of marine 
algae 
Research Project: 
FISHCMFRISIL 201400200034
Seaweed resources
Data on wild seaweeds 
collected from coasts of Tamil 
Nadu during the year 2015 
showed 3730 t dry weight 
as against 3778 t during the 
previous year. Reduction in the 
quantity of wild collected native 
seaweed like Gracilaria and 
SFPW stranding at Manapad beach
Details of whale stranding along Maharashtra coast
Date Location Species
27.04. 2015 Nariman Point Dolphin
05.05.2015 Versova Dolphin
31.05.2015 Manori Whale
01.06.2015 Alibag Blue whale
17.06.2015 Vasai Dolphin
24.06.2015 Revdanda Blue whale
22.07.2015 Manori Dolphin
04.11.20 15 Malabar Hill Indo-pacific humback dolphin
28.01.2016 Juhu Bryde’s whale
02.03.2016 Vasai Indo-pacific humback dolphin
Gelidiella was observed. Red 
seaweeds are now imported 
from Sri Lanka, Morocco and 
SAARC countries with import 
duty varying between 4 – 37%.
Due to lack of raw material 
and high import duty there is a 
drastic reduction in number of 
agar industries.
Mariculture
Production of Kappaphycus 
alvarezii through mariculture 
in Tamil Nadu registered 
marginal increase (350 t 
dry weight) over previous 
year. Integrated seaweed 
mariculture systems, like IMTA 
with bivalves and finfish is 
proved to be advantageous in 
Mandapam waters.
Seaweed biofertilizer
On-farm Trial of seaweed 
manures on okra and cowpea 
in three farmers’ field for  
75 days showed that mulching 
20gm of Sargassum powder 
per plant at the base in weekly 
intervals and spraying the 
seaweed extract of Sargassum 
(2% strength at every 5 days) 
to the leaves proved more 
efficient than either of single 
treatment to okra and cowpea. 
Mulching Sargassum powder 
to the base of okra and 
cowpea increased the root 
biomass significantly  
(p<0.05) after 70 days. 
Although mulching seaweed 
powder to the base of okra 
and cowpea increased the 
levels of organic carbon in 
soil and in the soil micro 
flora in T1 (mulching ) and T3 
(spray + mulch) treatments, 
spraying the seaweed extract 
to the canopy once in 5 days 
at 2% concentration is found 
more effective.
The products are ready for 
large scale application or 
farmers’ use and can be 
released under suitable trade 
names as suggested as Sargavit 
for sargassum extract and 
Algatron or Cadalfert for the 
mulch powder.
The two strains of Gram 
negative bacteria capable of 
boosting faster digestion and 
better assimilation of seaweed 
mulch were identified through 
16s rRNA sequence analysis. 
On-farm trial of seaweed manures on okra
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This bacterial strain capable 
of value adding to seaweed 
mulch is identified as Bacillus 
endophyticus with a similarity 
score of 98% and Bacillus 
infants with a similarity score of 
99%. These cultures are being 
maintained at CMFRI laboratory.
For the large scale production 
of mulch, raw material available 
with our coastline becomes 
too inadequate as they are 
exploited for Align production. 
Alternatively the spent biomass 
from Agar factories from 
Tamil Nadu can be collected, 
processed and utilized.
At Puri Field Centre, organic 
farming of vegetable crops 
using dry seaweed bio fertilizer 
from Gracilaria verrucosa was 
attempted. The growth was 
encouraging in okra plant and 
the plant grew to a height of 
more than 6 ft devoid of any 
insect attack.
Solid seaweed biofertilizer was 
prepared using cast ashore dry 
seaweed composted with cow 
dung and soil in the cement 
tanks collected from Chilka 
Lake. Liquid seaweed fertilizer 
(LSF) prepared from green and 
red seaweeds were applied 
intermittently to the seedlings 
and supplied to 57 families of 
Rameswarpur Village.
Evaluation of 
conservation 
measures on sea 
cucumber stocks in 
Palk Bay and Gulf of 
Mannar 
To explore the possibilities of 
conservation and sustainable 
use of sea cucumbers through 
community participation, present 
status of the sea cucumber 
stock and the effectiveness of 
current conservation measures 
on the stock and livelihood 
of fishers were studied to 
suggest renewed management 
measures for the sustainable 
use of these resources.
Status of sea cucumber 
population in Gulf of Mannar 
and Palk Bay was assessed 
by trawl and dive surveys. 
The swept area method was 
adopted using a trawler. 
Shrimp trawl nets, modified 
with added sinkers or bobbins 
in the foot ropes locally called 
as ‘Attai madi’ were used for 
the survey. Swept areas of 
545200 m2 (13 trawl hauls) in 
Gulf of Mannar and 213100 
m2 (12 trawl hauls) in Palk Bay 
were covered during the study 
period. In Gulf of Mannar, 
among the trawl and dive 
survey sites, the density of 
holothurians ranged between 
325 and 13079 nos. ha -1 and 
biomass between 3.3 and 
2235.2 kg ha -1. In Palk Bay, the 
density ranged between 125 
nos. ha -1 to 8033 nos. ha -1 
and biomass between 0.065 to 
2950 kg ha -1.
Nine sea cucumber species 
with varying commercial 
values were collected from 
Gulf of Mannar. Medium valued 
Stichopus horrens was the 
major species with a mean 
density of 1599.8±619.2 nos. 
ha-1 followed by Holothuria 
leucospilota, H. atra, Bohadschia 
marmorata, H. scabra and H. 
spinifera. Species like Colochirus 
quadrangularis, H. edulis and an 
unidentified Bohadscia species 
were reported in small numbers. 
In Palk Bay, six sea cucumber 
species were recorded. In the 
total catch, 84.7% comprised 
of high valued H. scabra 
followed by H.atra, H. spinifera, 
B. marmorata, S. horrens and 
H. leucospilota. Diversity and 
density of sea cucumbers 
were higher in Gulf of Mannar 
than in Palk Bay which might 
be due to the higher depth 
and heterogeneous habitat in 
the region.
Treatments Organic carbon (%)
% increase over 
Control
Microflora (CFU 
g-1) in 10-4 dilution 
after 48 h
% increase 
over control
T0 1.28 ± 0.26 2.02±0.12 x106
T1 4.55 ±0.14 255 2.01±0.14 x107 895
T2 2.12 ±0.12 65.6 2.01±0.15 x106 -1.0
T3 5.28 ±0.28 312 2.10±0.11 x107 895
Studies on length-weight 
relationship indicated the 
allometric growth in sea 
cucumbers and it appears to 
be the general case of tropical 
holothurians and suggests 
that for a given length, the 
individuals collected from Gulf 
of Mannar were stouter than 
those collected from Palk Bay.
The interview survey carried out 
to assess the impact of ban on 
livelihood of fishers from Gulf of 
Mannar and Palk Bay indicated 
that genuine fishermen (27%) 
and middlemen/traders (4%) 
have left sea cucumber fishing 
indicating that, ban has affected 
their livelihood. There was a 
loss in their regular income as 
they were not able to do other 
fishing activities due to lack of 
capacity for investment.
Before ban, most of the fishermen 
(85%) sold sea cucumbers in 
the form of beche-de-mer 
(processed) and remaining 
(15%) sold the sea cucumbers in 
fresh form. During ban period, 
only 5% of fishermen resorted 
processing of sea cucumbers. Rest 
of the fishermen (95%) sell sea 
cucumber in fresh form.
Based on the interview 
surveys and discussions with 
the stakeholders and experts 
on sea cucumbers, it was 
possible to bring out strong 
recommendations. As the 
moratorium on sea cucumbers 
is not effective and illegal fishing 
and trade are continuing; and 
there are indications that stocks 
have not declined in the last 
14 years, it is suggested that 
the moratorium may be lifted 
and fishing may be opened 
with strict regulations. The 
opinion gathered from interview 
surveys and consultations with 
stakeholders suggests that a 
set of at least 4 or 5 regulatory 
measures may be needed to 
manage sea cucumber fisheries 
like seasonal closure during peak 
spawning periods, pulse fishing/
rotational fishing, establishment 
of minimum legal size for 
fishing and processing, spatial 
closure and no take zone, gear 
limitation, catch quota, species 
and habitat protection and 
trade management.
Upgradation of already 
developed seed production 
techniques of two sea 
cucumber species (Holothuria 
scabra and H. spinifera) by 
CMFRI for mass production, 
restocking and mariculture is 
recommended as a favourable 
option for boosting the stock 
along Gulf of Mannar and 
Palk Bay.
It is suggested that effective 
management of sea cucumber 
fishery could be achieved 
by following the ecosystem 
approach along with co 
management. Since sea 
cucumbers are shared stock 
between India and Sri Lanka, 
it is important to arrive at 
a binational agreement for 
a holistic approach in the 
management of Palk Bay and 
Gulf of Mannar.
Holothuria scabra landing
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Climate change &
marine fisheries
National Innovations on 
Climate Resilent Agriculture 
(NICRA)
Research project: EF-3/DARE-ICAR/NICRA
Capture Fisheries
Effects of Climatic 
Parameters on 
Phenology of various 
marine fishes
Along Veraval coast trend 
analysis of past 40 years of 
sea surface temperature (SST) 
data showed an increase of 
1.16°C from 1975 to 2015. 
A decreasing trend (-0.016 
mg chlorophyll m-3) in 
chlorophyll concentration 
has been noticed from 1998 
to 2015. Time series trend 
analysis for rainfall revealed 
slight increase of 76 mm 
in rainfall along this coast. 
SST was found to positively 
influence the maturity of 
Indian mackerel and negatively 
influence that of ribbon fish. 
Spawning season of mackerel 
was also triggered by higher 
current speed. Rainfall also 
was found to have positive 
influence on the maturity of 
mackerel, threadfin bream and 
Bombay duck.
Five yearly trends 
in the phenological 
parameters of different 
marine species
Phenological studies on 
maturity, over the five year 
along Veraval coast reveals 
that, the pelagic fishes such 
as T. lepterus, H. neherus, S. 
longiceps and R. kanagurta are 
continuous spawners, which 
Seasonal variations in maturity for pelagic fishes along veraval coast
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Breeding seasons for 
pelagic fishes at Veraval
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Mackerel
Oil Sardine 
BombayduckRibbonfish
Coilia
give them high potential to 
adapt to climatic changes.
The demersal fishes i.e.  
N. japonicus and P. aregentus, 
showed two peaks in the 
spawning seasons, with very 
less spawning activity during 
rest of the months, which 
makes them less adaptive to 
climatic variability.
Breeding seasons for 
pelagic fishes
R. kanagurta showed peak 
spawning activity from 
July to September along 
Veraval coast, whereas the 
southwest coast recorded 
peak spawning activity during 
June - August. S. longiceps 
recorded continuous spawning 
throughout year, with three 
peaks. Also three peak 
seasons of maturity has been 
recorded for H. neherus, with 
70% in  July, with prolonged 
spawning. Coilia dussumeiri, 
also recorded two peaks in 
spawning season, one during 
pre-monsson (March) and 
other during post monsoon 
(October). T. lepterus recorded 
maximum maturity in January 
and February, with prolonged 
spawning season.
Breeding seasons for 
demersal fishes
The maximum spawning 
activity for N. japonicus was 
noticed in post-monsoon 
season, with a small peak in 
February also. The breeding 
period for P. argentus was found 
to be from April to May.
Catch in relation 
with environmental  
parameters
At Tuticorin, correlation of 
monthly SST, atmospherice 
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Criteria developed for 
long term vulnerability 
assessment of Indian 
marine fishes
Scientific criteria on exposure, 
sensitivity and adaptive capacity 
of Indian species in relation to 
climate change were developed 
to enable the vulnerability 
assessment of fish stock and for 
long term prediction of fisheries 
change along Indian Coast 
using 40 year’s data on fishery 
biology and environmental 
parameters. Impact levels were 
classified as low, medium and 
high and assessment could be 
done independently for four 
zones (NE, NW, SE and SW) 
along Indian coast.
The criteria was formulated 
as, Vulnerability = (Exposure + 
Sensitivity) – Adaptive capacity.
As there were no criteria available 
so far, which could be reasonably 
attributed to Indian species, fish 
stock vulnerability assessment 
according to this criteria has been 
carried out at different centres.
At Veraval, among the total of 27 
fish species analyzed, Penaeus 
semisulcatus and Protonibea 
diacanthus were observed to 
be the most vulnerable species; 
whereas Megalaspis cordyla was 
the least vulnerable species to 
climatic variability.
Analysis carried out at Mumbai 
on 34 selected species points 
out that the species Otolithes 
Seasonal variation in maturity of demersal fishes along Veraval coast
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P. argenteus N. japonicus
pressure and scalar wind with 
the catch of different species 
of tuna indicated significant 
negative correlation of scalar 
wind and pressure with the 
catch of Auxis rochei.
At Mangalore, the anomalies 
of SST, coastal upwelling index 
(UPI), rainfall, multivariate ENSO 
index (MEI) and chlorophyll a 
were analysed and correlated 
with catch rate anomalies of 
oil sardine and Indian mackerel 
exploited by purse seine in the 
coastal waters off Karnataka 
along southwest coast during 
1990-2014.
The purse seines in Karnataka 
landed on an average 75% and 
65% of oil sardine and Indian 
mackerel respectively. The catch 
rate anomalies of oil sardine, 
showed a significant positive 
correlation with SST and negative 
statistical correlation with 
MEI, whereas such significant 
relationship was not observed in 
Indian mackerel. The correlation 
within the climatological 
parameters even though 
insignificant showed anomalies 
of SST to be positive with rainfall; 
upwelling index positive with MEI 
and chlorophyll; MEI negative 
with chlorophyll a and rainfall; and 
chlorophyll a negative with rainfall.
Generalized additive model 
(GAM) was used to relate the 
climatological parameters to 
variations in distribution of oil 
sardine and Indian mackerel. 
Results indicated good fit with 
mackerel catch rate anomaly 
and chlorophyll anomaly while  
for sardine good fit was 
observed with SST anomaly. R 
plot showed SST and chlorophyll 
a to be a good predicting factor 
for distribution of oil sardine and 
Indian mackerel respectively. 
Anomaly range of 0.1 to 0.3 
indicating temperature of 
28.1°C to 28.38°C seems to be 
favourable for sardine distribution 
and chlorophyll concentration 
of 0.50 to 0.59 mg m-³ for 
mackerel distribution.
Modeled (GAM) effect of chlorophyll a anomaly on Indian mackerel catch rate anomaly
X-axis shows values of the explanatory variables, and y-axis shows the results of smoothing the fitted values. The tick marks 
on the horizontal axis represent the values of the observed data points. The solid line shows the fitted GAM function and the 
black-dotted line indicates 95% confidence intervals.
biauritus is highly sensitive 
when exposed to severe change 
in weather condition.
The southwest coast 
vulnerability assessment 
carried out including Kerala 
and Karnataka indicates that 
the species under study are 
moderately vulnerable to 
climate change and any change 
in climate or catch rates would 
make these species shift to 
highly vulnerable category.
C stock assessment in 
mangrove ecosystem
Field surveys for assessing the 
plant density and species diversity 
of different mangrove species in 
Kadalundi Estuary were carried 
out. Five species of mangroves 
were recorded during the 
surveys viz., Avicennia officinalis, 
Rhizophora mucronata, Acanthus 
ilicifolius, Sonneratia caseolaris 
and Bruguiera cylindrical. A. 
officinalis dominates covering 
more than 90% of total mangrove 
area. The plant height and girth 
of stem of different species were 
also measured and classified as 
adults, saplings and seedlings 
based on size. Estimation of 
organic carbon in sediments 
of different mangrove patches 
for various depths were done. 
Organic C % varied from 0.84 to 
5.46.
Analysis of 
phytoplankton 
community changes 
in sardine habitat 
off Kochi
The major species of 
phytoplankton in the 
community during 2010-12 
were compared with that of 
2015. Melosira sulcata which 
usually does not dominate 
the community was found to 
dominate in 2015 when the 
SST was high indicating high 
tolerance of the species.
Adaptive capacity of 
Zoanthid sp. to  
changes in environment
The distribution pattern of 
Zoanthid species along three 
coastal villages of Saurashtra 
coast, Gujarat has been studied 
against the environmental 
variables. Out of total seven 
species of Zoanthids recorded 
during the survey, Palythoa 
mutuki formed the abundant 
species in the area with 46% 
coverage, followed by Zoanthus 
sansibaricus with 33.7% and 
Zoanthus cf. sansibaricus with 
12.26% coverage.
Among abiotic parameters and 
nutrient data, higher levels of 
DO was found to favour the 
growth of Palythoa mutuki and 
Isaurus tuberculatus, whereas 
increased SST was tolerated by 
Palythoa tuberculosa. Ammonia 
and phosphate were negatively 
impacting the growth of 
Palythoa mutuki and Zoanthus sp.  
The study provides first of its 
kind information on quantitative 
Zoanthid distribution and the 
dynamic changes exhibited by 
Zoanthids in relation to various 
environmental parameters. The 
above results in the context of 
changing climate indicate that 
the community structure of 
Zoanthids might be dominated 
by species, which can 
withstand high SST and high 
nutrients levels.
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Integrated District 
Level Adaptation and 
Mitigation [IDLAM]
Life Cycle Assessment: 
Carbon foot print of 
marine fisheries
Total carbon footprint in 
Chennai Fisheries Harbour 
during 2012-13 was 64 million 
kg CO
2
 e. Carbon foot print 
by fishing was very high 
85.46% (54795303 kg CO
2
e) 
followed by consumption 
(6.95% of total carbon foot 
print). Ice plants, boat building 
yards, net fabrication units 
and processing units emitted 
very meager amount of CO
2
. 
Carbon footprint per hour of 
actual fishing was 92.63 kg CO
2
e.  
Gear-wise, carbon footprint 
Palythoa tuberculosa at the intertidal region of Veraval coast Zoanthis sansibaricus (green in colour) with intermittent growth of 
Palythoa mutki (brown)
by trawlers was very high as 
compared to gillnetters.
At Tuticorin, gear-wise data 
on fuel consumption, ice 
requirements, transportation 
details etc., were collected and 
the carbon foot print of each 
gear was calculated based on 
the harvest and post-harvest. 
Among the gears, singivala, 
released the highest emission 
per kg of fish caught being 42.55 
kg CO
2
e followed by single day 
mechanized trawler of 1.98 kg 
CO
2
e. The hook and line, chala 
vala, ayila vala and etch vala had 
minimum emissions.
An analysis was carried out at 
Ernakulam District, Kerala to 
assess the fishers response to 
climate change causative factors. 
From the fisher folks response it 
was observed that the climate 
change impacts will have severe 
effect on economic factors 
(0.655) followed by development 
drives (0.653) and environmental 
factors (0648). The impact of 
climate change on social factors 
will be minimum (0.58) according 
to the respondent’s opinion.
Mariculture
Impact of elevated 
temperature on 
silver pompano
Experimental studies 
carried out at Mandapam 
RC on impact of increased 
temperature on growth, 
associated bacterial flora and 
histopathological changes in 
silver pompano (Trachinotus 
blochii) found that increase 
in water temperature (1-2°C) 
Carbon footprint by marine fishing in Chennai at 2012
Metaplasia of kidney cells with increase in temperature by 2°C Tubular necrosis of kidney cells with increase in tempatature
in kidney, liver and gills. But, 
when the increase was 2°C 
beyond the ambient, it resulted 
in metaplasia (more specialized 
epithelium) of kidney cells.
C sequestration 
potential of seaweed
Experimental studies were 
conducted on assessment of 
carbon sequestration potential of 
seaweed (Kappaphycus alvarezii) 
and the total amount of CO
2
 
sequestered into the cultivated 
seaweed (K.  alvarezii) for the 
year 2013 and 2015 in the coastal 
districts of southern Tamil Nadu 
was estimated as 1.38 million and 
0.32 million kg respectively. The 
specific rate of sequestration (per 
unit mass of seaweed per unit 
time) of CO
2
 by the seaweed was 
estimated as 0.0187 g day-1.
resulted in better growth 
compared with ambient, but 
not beyond 2°C increase which 
resulted in reduced growth as 
well as abnormalities in fishes. 
Similar observations were 
made on associated bacterial 
flora and histopathological 
changes of internal organs. 
Increased water temperature 
(1-2°C) resulted in major 
histopathological changes 
Carbon footprint by marine fishing in Chennai during 2012
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Economic sustainability and 
fisheries trade
Valuation of marine fish landings, economic 
performance and supply chain management
Research Projects
FISHCMFRISIL201202200020
FISHCMFRISIL201202200023
The valuation of marine 
fish landings in India during 
2015 was estimated at 40100 
crores, (26.30% increase over 
2014) at landing centre (LC) 
level and `65180 crores, 
(24.48% increase over 2014) 
at the retail market (RM) level. 
The estimated value increased 
from `22750 crores in 2010 to 
`40100 crores in 2015 at LC 
level while the value at RM level 
increased from `36890 crores 
to `65180 crores during the 
same period.
The States of Kerala (21.70% at 
LC level, 20.38% at RM level) , 
Gujarat (18.71%, 19.27% ) and 
Tamil Nadu (14.67%, 15.42%) 
accounted for the maximum 
share of the value of marine fish 
landings both at landing centre 
and at retail market levels.
The average unit price per kg 
of fish at the landing centre 
level (LCP) was `117.78, (32.8% 
increase over 2014). The unit 
price per kg at the retail level 
(RCP) was `191.44 (30.80% 
increase over 2014). The unit 
price per kg grew at the rate of 
14.4 per cent at landing centre 
level between 2010 and 2015 
while at retail market level, it 
grew at the rate of 14.48 per 
cent during the same period.
The value of marine fish 
landings and the unit price per 
kg of the marine fish landing 
over the years was subjected 
to deflation using whole 
sale price index to know the 
increase in the real value of 
the landings. It was found that 
there has been an increase 
in the real value of landings 
(after accounting for deflation) 
in both landing centre and 
retail prices. The value at 2004 
was taken as the base year for 
the comparisons.
Species-wise 
Valuation of marine 
fisheries in India
The analysis of the species 
composition of the valuation 
of Indian fisheries indicated 
that though the shrimps (Both 
penaeid and non-penaeid) 
share about 10.23 per cent of 
Valuation of fish landings, 2010-2015
Parameters 2010 2011 2012 2013 2014 2015
Valuation at Point of first 
sales (000 crores) 22.75 24.37 24.89 29.10 31.75 40.10
Valuation at Point of last 
sales (000 crores) 36.89 38.15 38.56 46.25 52.36 65.18
Fishermen Share of 
Consumers Rupee (%) 61.66 63.88 64.55 62.92 60.65 61.52
Average Unit value at landing centre and retail level (in `/kg)
the volume of landings, they 
contribute 22.55 per cent in 
value of the landings (13.06% 
- penaeid and 8.74 % - non- 
penaeid). Due to reduced share 
of the sardine landings in 2015 
their share in value came to an 
all-time low of 3.34 per cent.
State-wise 
Valuation across the 
value chains
The analysis of the 
comparative landing centre 
as well as the retail centre 
valuation across the coastal 
states of India indicated that 
the maximum increase in 
valuation at landing centre 
level (65.22% increase over 
2014) and retail centre level 
(42.86%) was observed in 
Puducherry. This was followed 
by Maharashtra (39.67% and 
39.85% respectively) and Kerala 
(36.42% and 33.50%).
Capital formation 
in the marine 
fisheries sector
The estimated private capital 
formation (investment) in 
Indian marine fisheries sector 
worked out to `22,662 crores 
out of which the investment in 
mechanized sector estimated 
at `20,810 crores (91.83% of the 
total investment), in motorized 
sector, estimated at `1498 
crores (6.61%) and in non-
motorized sector estimated at 
`354 crores (1.56%).
Species composition of valuation of marine fish landings
Species Share in Quantity Share in Valuation
Oil sardine 7.80 3.34
Indian mackerel 6.98 7.11
Ribbon Fishes 5.21 4.87
Penaeid shrimps 5.85 13.81
Other sardines 7.52 2.49
Non-penaeid shrimps 4.38 8.74
Croakers 4.56 3.81
Threadfin breams 4.78 4.22
Carangids 7.12 7.18
Bombay duck 3.24 2.36
Cephalopods 6.27 8.11
Value of marine fish landings (in `. 000 crores)
Unit value at landing centre and retail level (in `/ kg) with base year-2010.
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Macro indicators 
of marine fisheries 
sector in India
As shown above the net 
operating income was `19626 
crores and capital productivity 
across the craft gear 
combinations in the country 
worked out to 0.51, which 
indicates that about 50 per cent 
of the gross earnings per trip 
is absorbed by the operating 
expenses and the remaining is 
shared among the fixed costs 
and other commitments. The 
return to investment is worked 
out at 1.77, which is a good 
economic indicator as the 
returns are about 77 per cent 
above the investment.
Economic 
performance 
of marine 
fishing methods
The economic performance 
of fishing methods in 
major fishing harbours 
Chennai, Nagapattinam and 
Nizampatnam was assessed 
through a set of economic 
indicators, which are given.
Chennai Fisheries Harbour
Economic efficiency measures 
of Chennai fishing are given 
in table. The operating cost 
ratio indicates that 65 and 69 
per cent of the gross income 
were spent towards operating 
expenses by MD gillnetters and 
trawlers respectively. Gillnet 
units are showing highest 
capital productivity with lowest 
operating ratio than that of MD 
trawlers. An analysis of labour 
productivity showed that MD 
gillnetters and trawlers caught 38 
and 95 kg of fish on an average 
per labour man day respectively.
Details of motorized landings 
by trammel net, hooks and 
line, drift gill net are given in 
the table. Operating ratio was 
low (0.54 to 0.62) for motorized 
landings in compared to MD 
fishing of Chennai which 
indicate high capital productivity 
of motorized fishing. Economic 
performance in terms of capital 
productivity, labour productivity, 
gross income and net operating 
income were higher for trammel 
net fishing in compared to other 
motorized gears.
Nizampatnam 
fishing Harbour
The capital productivity analysis 
ratio analysis indicates that 
58 and 55 per cent of the 
gross income were spent 
towards operating expenses 
by MD trawlers and gillnetters 
respectively. Labour productivity 
was 63 and 32 kg of fish for the 
Valuation across value chains (` crores)
State Landing centre valuation Retail centre valuation
2014 2015 % change 2014 2015
% 
change
Kerala 7015 9570 36.42 10966 14640 33.50
Gujarat 5962 7030 17.91 9851 11700 18.77
Tamil Nadu 4701 5630 19.76 7959 9650 21.25
Karnataka 3565 4620 29.59 6404 7690 20.08
Odisha 2220 2480 11.71 3350 4020 20.00
Maharashtra 3315 4630 39.67 5596 7490 33.85
Andhra Pradesh 2387 3050 27.78 3908 4830 23.59
West Bengal 1042 1220 17.08 1187 1560 31.42
Goa 855 1060 23.98 1964 2150 9.47
Daman Diu 573 620 8.20 910 1070 17.58
Puducherry 115 190 65.22 266 380 42.86
Total 31750 40100 26.30 52361 65180 24.48
The macro indicators worked out based on the data collected is given
Sl.No Macro Indicators Unit Value
1 Value at landing centre  `crores  40,100
2 Total operating cost  `crores 20,474
3 Net operating income  `crores 19,626
4 Total investment  `crores 22,662
5 Returns to investment Ratio  1.77
6 Capital Productivity Ratio  0.51
MD trawlers and gillnetters on 
an average per labour man day 
respectively. In Nizampatnam 
motorized fishing, drift gillnets 
and mini trawls were the major 
gears. Average catch by mini 
trawl (81 kg) was high compared 
to drift gillnet fishing by SD 
and 2 days operation. Average 
operating cost and net operating  
profit of drift gillnetters (2 days)  
were `9333 and `5498 respectively  
whereas in the case of mini trawl 
net, the operating cost and net 
operating income were `3185 
and `1512 respectively. Labour 
productivity was high for mini 
trawlers (27 kg /manday) as 
compared to other gears.
Nagapattinam 
Fisheries Harbour
Economic efficiency measures 
of Nagapattinam fishing are 
given in table. The catch by 
MD trawlers of more than 6 
days and 2 to 5 days duration 
of Nizampatnam fishing was 
552 and 303 kg per fishing 
day respectively.
The operating cost ratio indicates 
that 61 and 79 per cent of the 
gross income were spent towards 
operating expenses by MD 
trawlers of more than 6 days and 
2 to 5 days operation respectively. 
The capital productivity was 
efficient in MD > 6 days. An 
analysis of labour productivity 
showed that MD trawlers (>6 
days) and 2-5 days caught 79 
and 60 kg on an average per 
labour man day respectively. 
MD gillnet with long liners and 
MD gillnetters were shown high 
capital productivity with less 
operating ratio of 50 and 53 per 
cent respectively in compared to 
other mechanized fishing.Labour 
productivity was 19.45 kg in 
motorized drift gillnet fishing of 
Nizampatnam during 2015-16.
Investment 
and Profitability
The relation between 
investment and profitability was 
done for Karnataka State. The 
Total Factor Productivity (TFP) 
in Karnataka was estimated 
for the period-2000 to 2014. It 
was found that the TFP growth 
2.84 per cent and the output 
index growth was 6.71 per 
cent. TFP growth lower than 
2000-10 period. About 42 per 
cent growth in output was 
contributed by TFP.
The average capital Investment 
in Karnataka was `5489.78 lakhs 
and the average investment in 
fishing harbours was `560.19 
lakhs. The public expenditure on 
motorization and intermediate 
crafts-was `801.34 lakhs. The 
private capital investment 
in mechanised fishing units 
had positive influence on TFP 
growth. The public investment 
in infrastructure and Expenditure 
on marine fisheries were non-
significant.
The regression equation fitted 
was as follows
Y=2.62 X
1
 0.27** X
2
-0.01 X
3
-0.004
Where, Y-TFP indices (2000-14)
X
1
-Incremental capital 
Key economic indicators of Chennai fishing harbour, 2015-16
S no Particulars
Mechanized Trawlers Motorized landings
SD* 
Trawl
MD** Trawl 
(6-10 days)
MD Gill net 
6-10 days
Trammel 
net
Hooks & 
line
Drift Gill 
net
1 Average catch per fishing day (kg) 142 761 303 26 13 11
2 Average gross revenue per day (`) 20687 124251 33713 3728 2875 2424
3 Average fuel cost per fishing day (`) 5977 16926 7066 224.88 400 214
4 Average operating cost per fishing day (`) 15771 85320 21780 2005 1784 1349
5 Net operating profit per fishing day (`) 4916 38931 11933 1722 1091 1075
6 Operating ratio (OC/GR) Capital Productivity 0.76 0.69 0.65 0.54 0.62 0.56
7 Labour productivity (Catch/Mandays) (Kg) 28.44 95.13 37.97 8.92 3.25 3.82
*Single Day **Multi Day
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investment in mechanised crafts
X
2
- Public investment 
in infrastructure
X
3
- Public expenditure on 
marine fisheries development
The Value Marginal Product 
VMP=MPP*P
Y=2.86
This indicated that for 
every one rupee invested 
in fisheries sector, the total 
factor productivity increased 
by 2.86 per cent. The analysis 
is subjected to refinements 
including other variables.
Estimation of input 
cost of marine fishery 
(including prawns and 
high valued fish) for 
arriving at gross value 
added (GVA)
Research Project EF-31/
MOSPI-CSO
The national average input-
output ratio worked out to 0.32,  
ranging from 0.14 in 
Pondicherry to 0.47 in 
Karnataka. The input output 
ratios for other states worked 
out to Andhra Pradesh (0.45), 
Goa (0.16) Gujarat (0.25), Kerala 
(0.29), Maharashtra (0.28), 
Orissa (0.28), Tamil Nadu (0.37) 
and West Bengal (0.34). The 
variation in the input-output 
ratio was mainly due to the 
higher proportion of high value 
species like shrimps, seer fish, 
pomfrets and related species in 
the mechanized sector.
Key economic indicators of Nizampatnam fishing harbour, 2015-16
Sl no Particulars
Mechanized landings Motorized landings
MD Trawl 
(2-5 days)
MD Gillnet 
6-10 days
Mini trawl 
net
Drift gill net 
(SD)
Drift gill net 
(2 days)
1 Average catch per fishing day (kg) 505 291 81 77 51
2 Average gross revenue per day ( `) 41772 24531 4697 5141 14830
3 Average fuel cost per fishing day ( `) 17466 7014 1090 623 1720
4 Average operating cost per fishing day ( `) 24295 13487 3185 3240 9333
5 Net operating profit per fishing day ( `) 17477 11044 1512 1902 5498
6 Operating ratio (OC/GR) 0.58 0.55 0.68 0.63 0.63
7 Labour productivity (Catch/Mandays) (Kg) 63.23 32.39 27.02 19.45 8.62
Key economic indicators of Nagapattinam Fishing Harbour, 2015-16
Sl 
no Particulars
Mechanized landings Motorized landings
SD 
Trawl
MD Trawl 
(2-5 days)
MD Trawl 
(6-10 
days)
MD Deep 
sea Trawl 
(7 days)
MD Gillnet 
& long liner 
(9-14 days)
MD Gillnet 
(>10 days)
Drift 
Gill net
Hooks 
& line
1 Average catch per fishing day (kg) 282 303 552 260 300 304 48 50.2
2 Average gross revenue per day ( `) 16412 16965 36043 32733 36112 28309 4731 7406
3 Average fuel cost per fishing day ( `) 4986 7324 11028 11651 5479 5266 596 1062
4 Average operating cost per fishing day ( `) 13526 13331 21942 21960 18058 15011 3525 5417
5 Net operating profit per fishing day ( `) 2886 3633 14101 10773 18054 13297 1206 1989
6 Operating ratio (OC/GR) 0.82 0.79 0.61 0.67 0.50 0.53 0.75 0.73
7 Labour productivity (Catch/Mandays) (Kg) 70.5 60.52 78.86 37.19 27.28 27.61 12.04 12.55
The centre-wise economic 
performance of fishing methods 
and profitability ratios were 
also worked out. The results 
indicated that the average 
capital productivity across the 
sectors worked out to 0.63.
The analysis of the distribution of 
inputs-intermediate consumption 
with wages across the fishing 
methods and maritime states 
indicated that about 44.29 per 
cent was spent for fuel charges 
followed by 2.85 for food 
expenses and 2.72 per cent for 
others. The auction charges 
accounted for 2.54 per cent. The 
total operating cost varied from 
6,478 lakhs in Puducherry to  
6, 74,380 lakhs in Kerala.
Input share (intermediate 
consumption) without wages 
across the state indicated that 
76.08 per cent was spent for 
fuel charges followed by 8.37 
per cent for ice cost. The food 
expenses contributed 4.89 per 
cent and the auction charges 
accounted for 4.35 per cent. The 
total operating cost varied from 
`1592 lakhs in Puducherry to 
`343098 lakhs in Kerala.
Among the factor shares in the 
fishing methods, wages and 
salary accounted for 31 per 
cent, profit accounted for 59.87 
per cent and the depreciation 
on crafts and gears shared 
4.69% and the interests on loan 
availed is 4.40 per cent. It is to 
be noted that, unlike agricultural 
production system, open access 
resources like sea (marine 
capture fisheries) due to non-
excludability and non-rivalry the 
factor share (land) doesn’t attract 
Average landing centre price behaviour– All India ( `/kg)
Landing centre price of various fish varieties fluctuated across the maritime states is given below
Average landing Centre Price realization across states ( `./kg)
Species GUJ MHR GOA KNK KER TN AP ORS WB
Oil Sardine 27 72 50 50 65 22 27 72 52
Indian Mackerel 105 168 136 128 120 120 75 138 85
Anchovies 90 32 46 130 164 134 60 119 52
Soles 84 103 62 128 126 67 35 109 65
Threadfin Breams 59 108 65 75 145 195 50 136 90
Carangids 110 141 158 110 193 102 95 175 102
Rays 114 172 115 180 135 92 72 141 115
Tunnies 133 158 100 128 149 122 135 195 182
Ribbon Fishes 101 104 118 112 170 100 50 190 85
Squids 156 186 175 152 176 164 135 239 125
Cuttlefish 160 145 168 141 145 132 135 238 125
Penaeid Shrimps 249 331 255 363 277 248 385 299 232
Seer Fishes 240 324 350 395 391 394 300 407 271
Black Pomfret 220 473 285 305 403 288 310 342 254
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any rent. Since there are no 
license fees or quota system the 
same (the rent) cannot hold good.
The average annual price 
structure across the sectors 
in each state was worked out. 
The average variation in prices 
was found to be 20-25 per 
cent. This is mainly because 
of the availability of resources, 
seasonality of landings, inter & 
intra-state trade & consumer 
preference in a particular 
maritime State. The abundance 
of the resources varies across 
the maritime States depending 
on various environmental and 
oceanographic and food cycle 
pattern of the particular zones.
Price behaviour of 
marine fish varieties
Landing Centre 
Price behaviour
The landing centre price ranged 
Average retail centre price behaviour– All India ( `/kg)
Marketing efficiency across states
Average retail Centre Price realisation across states ( `.)
Species GUJ MHR GOA KNK KER TN AP ORS WB
Oil Sardine 63 127 90 100 125 41 39 108 66
Indian Mackerel 164 283 180 259 227 186 133 217 110
Anchovies 115 52 95 160 195 220 112 165 75
Soles 120 180 105 180 197 97 65 154 78
Threadfin Breams 109 226 105 113 195 155 81 184 115
Carangids 166 199 200 148 255 159 161 295 125
Rays 151 256 145 280 198 128 126 210 155
Tunnies 202 302 150 184 256 166 236 239 218
Ribbon Fishes 160 186 155 177 293 133 85 239 122
Squids 250 313 210 183 302 216 242 296 162
Cuttlefish 253 278 215 175 262 225 242 296 148
Penaeid Shrimps 343 477 300 464 494 328 720 416 304
Seer Fishes 387 425 410 495 525 518 533 513 345
Black Pomfret 374 515 320 380 480 385 547 462 317
from `49/kg for oil sardine to 
`341/kg for seer fishes, closely 
followed by black pomfrets at 
`320/kg and penaeid shrimps at 
`293/kg.
Retail Centre 
Price behaviour
The analysis of the average 
retail centre price for major 
species in India indicated that 
Seer fish realised the highest 
retail at `461/kg followed 
by Penaeid shrimps ( `427) , 
while oil sardine realised the 
minimum price of `84 per kg.
The retail centre price of various 
fish varieties fluctuated across 
the maritime States. The price 
of penaeid shrimps ranged 
from `300/kg in Goa to `720/
kg in Andhra Pradesh. On the 
low value group, the price of 
oil sardine ranged from `41/
kg in Tamil Nadu to `127 /kg 
in Maharashtra.
Marketing efficiency
The marketing efficiency 
is measured in terms of 
percentage share of fishermen 
in consumer rupee. The 
marketing efficiency at 
national level worked out to 
61.52 per cent (a marginal 
increase of 1.4% over 2014). 
Species-wise, state-wise marketing efficiency: Fisherman’s share in consumer rupee (%)
Species GUJ MHR GOA KNK KER TN AP ORS WB
Oil Sardine 43 57 56 50 52 54 69 67 79
Indian Mackerel 64 59 76 49 53 65 56 64 77
Anchovies 78 62 48 81 84 61 54 72 69
Soles 70 57 59 71 64 69 54 71 83
Threadfin breams 54 48 62 66 74 81 62 74 78
Carangids 66 71 79 74 76 64 59 59 82
Rays 75 67 79 64 68 72 57 67 74
Tunnies 66 52 67 70 58 73 57 82 83
Ribbon fish 63 56 76 63 58 75 59 79 70
Squids 62 59 83 83 58 76 56 81 77
Cuttle fish 63 52 78 81 55 59 56 80 84
Penaeid shrimps 73 69 85 78 56 76 53 72 76
Seer fish 62 76 85 80 74 76 56 79 79
Black pomfret 59 92 89 80 84 75 57 74 80
Average marketing efficiency – All India ( `/kg)
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Across the coastal states, the 
average marketing efficiency 
across all varieties ranged 
from 49.30 per cent in 
Gujarat to 78.21 per cent in 
West Bengal.
Among the various species, the 
marketing efficiency was higher 
for the high value species like 
pomfrets (77%), seer fishes (74%) 
and shrimps (71%) compared 
to sardines (59%), breams (62%) 
mackerels (63%) and soles (66%).
The marketing efficiency varies 
across the maritime states 
also. For high value species 
like black pomfrets, it ranged 
from 59 per cent in Gujarat to 
92 per cent in Maharasthra. 
For low value fishes like 
oil sardine, the marketing 
efficiency ranged from 43 per 
cent in Gujarat to 79 per cent 
in West Bengal.
Decomposition Analysis
The decomposition analysis 
was attempted to analyse the 
effect on landings and unit 
prices on the valuation of the 
fish at the domestic market, 
The decomposition analysis 
was done for two time periods–
Period I : 2000-2008 and Period 
II : 2009-2014.
State Wise
The state-wise decomposition 
analysis of the domestic 
market prices indicated that 
Maharashtra showed the 
highest change in mean prices 
(93.21) which means there is a 
higher price effect compared 
to quantity effect in Table 
below. Kerala (93.00%) and Goa 
(91.65%) follows Maharashtra 
in the price effect. Tamil Nadu 
(42.57%) is the state with highest 
quantity effect followed by 
Karnataka (34.63%) and Andhra 
Pradesh (30.35%). Compared to 
the other states Tamil Nadu is 
the only one having a higher 
quantity effect than the price 
effect. Interaction between 
changes in mean value and 
quantity is highest in Odisha 
State wise Decomposition
Landing Centre Price WB ORS AP TN KER KAR GOA GUJ MHR
Change in mean prices 68.5 50.28 53.2 41.96 93 45.18 91.65 61.87 93.21
Change in mean quantity 12.76 20.7 30.35 42.57 7.79 34.63 7.13 22.92 2.36
Interaction between changes in mean 
value and quantity 22.98 29.64 17.5 16.05 7.51 21.08 12.69 15.6 7.88
Change in quantity and value–EUV 
covariance -4.24 -0.62 -1.05 -0.59 -8.3 -0.89 -11.48 -0.39 -3.45
Species wise decomposition
LCP Oil sardine Mackerel
Penaied 
shrimps
Non P 
shrimps
Ribbon 
fish
Threadfin 
breams Carangids
Seer 
fishes
Change in mean value 66.49 56.04 75.62 75.2 66.42 59.74 56.51 69.98
Change in mean quantity 17.68 20.77 13.86 8.05 25.53 22.2 22.58 25.13
Interaction between changes in 
mean value and quantity 17.82 23.38 9.94 14.92 14.09 18.9 21.35 4.51
Change in quantity and value–
EUV covariance -1.99 -0.19 0.58 1.83 -6.05 -0.84 -0.44 0.38
Domestic marketing vis-a-vis export trade
Source of change Export (%) Domestic market (%)
Change in mean value 14.81 43.31
Change in mean quantity 57.66 40.69
Interaction between changes in mean value and 
quantity 26.46 15.56
Change in quantity and value–EUV covariance 1.07 0.44
(29.64%) followed by West 
Bengal (22.98%).
Species wise
The species wise decomposition 
analysis indicated that penaeid 
shrimps(75.62%) is having the 
highest price effect followed 
by non-penaeid shrimps 
(75.20%) and oil sardine(66.49%). 
Ribbon fish is having the 
highest quantity effect (25.53%) 
followed by seer fish (25.13). 
Mackerel (23.38%) is having the 
highest value for interaction 
between changes in mean value 
and quantity.
Domestic marketing 
vis-a-vis export trade
A comparison of domestic 
marketing and export trade 
was attempted using the 
decomposition model for two 
time periods–export trade (pre 
and post WTO) and domestic 
marketing ( Period I : 2000-
2008 and Period II : 2009-2015).
The Table above shows the 
domestic marketing vis-a-vis 
export trade which shows that 
the change in mean value 
is highest for the domestic 
market (43.31%) whereas it is 
14.81% for the export trade. 
The change in mean quantity 
is highest for the export trade 
(57.66%) whereas it is 40.69% 
for the domestic market. 
Interaction between changes 
in mean value and quantity 
is highest for the export trade 
(26.46%).
Export vis-a-vis 
domestic price
The Table above shows the 
comparison–export vis-a-vis 
domestic price which indicates 
that except for shrimps, the 
domestic prices are higher 
than the export prices for all 
other species. Among the other 
species, Pomfret is having the 
highest domestic market price 
of `572 where as its export 
market price is `372.
Global understanding 
and learning for local 
solutions: Reducing 
vulnerability of 
marine-dependent 
coastal communities 
(GULLS)
Research Project : EF-5/ 
Gulls-1004280
The five marine and coastal 
hotspot selected for study are in 
the Southern Hemisphere and 
include south-east Australia, Brazil, 
India, South Africa (Southern 
Benguela), and the Mozambique 
Channel (Western Indian Ocean) 
and adjacent countries of 
Mozambique and Madagascar.
Four theme areas in the GULLS 
project are listed.
Socio Economic 
Vulnerability assessment
Coastal Vulnerability Index 
(composite of sensitivity 
Comparison–export vis-a-vis domestic price
Species
Export market prices Domestic market prices
1997-98 2007-08 2014- 15 2015-16 1997-98 2007-08 2014-15 2015-16
Ribbon fish 27 52 87 110 16 50 145 172
Pomfret 172 228 358 372 120 248 425 572
Tuna 38 58 84 102 25 49 187 217
Mackerel 40 64 107 135 30 59 171 196
Sardine 34 21 40 72 25 42 72 84
Seerfish 67 133 396 385 73 265 436 486
Squids 75 118 198 210 78 117 217 242
Cuttle fish 84 160 202 218 78 117 200 233
Shrimps 292 297 542 544 195 242 391 409
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index, exposure index, and 
the adaptive capacity index) 
was calculated for the 
identified marine hotspots of 
India, viz, Elamkunnapuzha 
and Poonthura/Beemapally 
panchayats. The data analysis 
was done using the common 
scoring framework and analysis 
method (1-4 scale) developed 
by GULLS international team. 
The different indicators used in 
the study are listed.
Carbon estimation 
using Life Cycle 
Assessment as a tool
Fishing activities are a source 
of Green House Gases (GHG) 
emission. Fishing is considered 
the most energy intensive 
food production method in the 
world. Use of large amounts 
of fuel in activities such as fish 
catch, on-board processing, 
refrigeration and freezing of 
fishes results in considerable 
emissions of GHGs. The study 
employed the “Cradle to 
Grave” approach in assessing 
emissions between fishing 
sectors across the value chain. 
Majorly there are four vital 
operations across the marine 
fisheries value chain; they 
are pre-harvest, harvest, and 
post-harvest and utilization- 
consumption.
The data employed in the study 
was obtained from selected 
primary sources and secondary 
sources. Case study approach 
was employed involving key 
informants to estimate the 
harvest operations such as fuel 
and ice requirement, apart from 
which survey schedules were 
used. Focus group discussions 
were held in selected coastal 
villages of Southern India 
to understand the changing 
scenario of fishing sector in 
terms of mechanised and non-
mechanised vessels. In places 
of missing data, realistic proxies 
were computed or done by 
similar studies elsewhere have 
been substituted. The primary 
data was collected during the 
period between June 2014 and 
May 2015.
Blue carbon economy 
through green 
fishing practices
The results indicate highest 
emissions from mechanized 
sector, however minimal while 
compared with developed 
countries. The study suggests 
incentive based approaches 
for minimal carbon emissions 
in fishing leading to a blue 
carbon economy.
Rapid assessment 
of fisheries species 
sensitivity to 
climate change
An ecological risk assessment 
framework to assess the 
relative sensitivities of 
commercial species to climate 
change drivers, specifically in 
relation to their distribution, 
abundance and phenology, 
was demonstrated using 36 key 
species within the fast warming 
region of South Kerala.
Marine species was ranked 
according to an ‘importance’ 
score comprising equally 
weighted measures of 
economic (annual gross value 
of production), ecological 
(high, medium and low), 
importance.
Literature reviews for each of 
the priority species and species 
groups were used to create 
‘species assessment profiles’, 
which described the life history 
stages and habitat usage of each 
species and identified the physical 
drivers that may be associated 
with climate change impacts.
The attribute criteria for 
abundance (fecundity–egg 
production, recruitment 
period–successful recruitment 
event that sustains the 
abundance of the fishery, 
average age at maturity, 
generalist vs. specialist–food 
and habitat), distribution 
(capacity for larval dispersal 
or larval duration, capacity 
for adult/juvenile movement, 
physiological tolerance, spatial 
availability of unoccupied 
habitat for most critical 
life stage) and phenology 
(environmental variable as a 
phenological cue for spawning, 
temporal mismatches of life-
cycle events, migration).
The scoring of criteria in each 
attribute category was limited 
to a scale of 1–3, representing 
‘low’, ‘medium’, and ‘high’. 
Ecological sensitivity 
assessments were completed 
and were ranked in a scale 
of 1-3 for 36 commercially 
important species. Sensitivity 
scores were calculated plotted 
from highest to lowest for 
each of the three attributes. 
Overall ranking of capture 
fishery species sensitivity 
based on an average of 
Percentage contribution of indicators to Vulnerability
Factors Indicators Elamkunnapuzha Poonthura
Exposure (E) Environmental change 15.00 18.42
Personal exposure 13.81 14.27
Storms 12.86 17.1
Flood 16.97 14.56
Ddrought 17.98 15.75
Shoreline change 23.38 19.91
Sensitivity (S) Social dependence 25.26 22.15
Economic dependence on fishing 25.13 23.19
Economic dependence on other resources 25.01 30.79
Historical and Cultural dependence 24.61 23.87
Adaptive Capacity (AC) Flexibility 15.4 14.36
Social capital 13.64 13
Human capital 10.93 12.3
Financial capital 12.96 13.02
Physical capital 12.52 12.91
Natural capital 16.2 16.2
Adaptation options 18.33 18.21
Hotspot Exposure Sensitivity Adaptive Capacity Vulnerability
Poonthura 2.80 2.57 2.52 2.85
Elamkunnapuzha 2.67 2.70 2.57 2.80
It was found that Poonthura is more vulnerable than Elamkunnapuzha
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all attributes (distribution, 
abundance and phenology) 
was plotted.
SEA-MICE: Time series data: 
Annual catch and effort of oil 
sardine, Indian mackerel and 
Ribbon fish for the hot spot 
region for the period 1991-2014. 
Auxiliary variable: SST during 
1960-2014 for the region- The 
International Comprehensive 
Ocean-Atmosphere Data 
Set (ICOADS) . The SST of S. 
Kerala was projected using 
spectral model.
Policy
Developed Governance: 
Policy mapping document 
for Indian fisheries sector 
was developed. The three 
main ideas of governance 
are centralized system (top 
down), decentralised (bottom 
up), co-management.
New concept 
– Balancing of 
Results approach
A balancing of results 
approach methodology 
was developed for planning 
climate change adaptation 
and mitigation.
Communication
Communication tools to create 
awareness about climate 
change were developed in 
the name “ClimeEd series”. 
ClimeEd series I – “Know your 
warming Planet”, ClimeEd 
series II- “Learning and Coping 
Climate change” ”. ClimeEd 
series III – Climate change 
Mitigation and Adaptation 
strategies: Role of Individuals/
Households”. ClimeEd 
series IV – Climate change: 
Communities for Adaptation 
& Mitigation options 
were developed.
Marine 
Hotspots:Networking 
across Global Marine 
“Hotspots”
A marine hotspot website 
was developed (http://www.
marinehotspots.org/index.php/
featured-projects/gulls) for 
networking across five coastal 
marine hotspots. The five 
marine and coastal hotspot 
areas selected for study are in 
the Southern Hemisphere and 
include south-east Australia, 
Brazil, India, South Africa 
(Southern Benguela), and the 
Mozambique Channel (Western 
Indian Ocean) and adjacent 
countries of Mozambique and 
Madagascar. The similarities 
and differences between them 
and the implications of these 
for global efforts to facilitate 
adaptation and strengthen 
resilience in marine and coastal 
social-ecological systems are 
being assessed. Publications, 
reports on meetings and 
workshops of each hotspots are 
uploaded in this website as a 
part of networking across Global 
Marine hotspots.
Climate change 
Awareness and 
Training workshop
Climate change awareness 
workshops were conducted in 
two schools (Elamkunnapuzha 
Government Higher secondary 
school and Santa Cruz Higher 
Secondary school, Puthuvypu) 
for high school level students 
on the 7 August 2015.
“Shaping children as climate 
change agents and leaders for 
the future” was presented.
Skit on “Environmental 
conservation at household 
level”, was portrayed by students 
of the school.
Painting competition
A painting competition related 
to climate change themes 
was conducted across 20 
schools in which 200 students 
participated. The categories 
were, upper primary (Classes 
5, 6 and 7), High school 
(Classes 8, 9 and 10) and 
Higher secondary (Classes 
11 and 12). Separate topics 
were announced on the spot 
to each group, the topics 
ranged from, climate change 
and marine environment, 
climate change and marine 
environment, climate change- 
today and tomorrow, climate 
change- how to tackle it?, 
protecting mother nature 
the warming planet, climate 
change – what I understand 
and perceive, pollution free 
village, waste management, 
disaster and fisher livelihoods.
Carbon emissions in Indian marine fisheries sector
Sector No: of crafts
Dependent
(million)
Carbon Emissions per ton 
Total
Pre harvest Harvest Post Harvest Consumption
Traditional 50618 0.252 0.09 0 0.0002 0.11 0.11
Motorised 71313 1.427 0.33 1.02 0.002 0.11 1.46
Mechanised 72559 0.580 0.21 1.42 0.50 0.11 2.24
# Boat manufacture normalized by life / period of the craft
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Fishery governance, livelihood, 
gender and welfare
Capacity Development 
for Ecosystem 
Based Responsible 
Fisheries Management 
(EBRFM) in India - A 
Co-Learning action 
research 
Research Project 
FISHCMFRISIL201202200022 
Based on the Communication 
Strategy Scouting Protocol 
(CSSP) developed in tune 
with the EBRFM entry points 
and  the Capacity Deficiency 
Matrices ( CDM) developed 
during  the co-learning 
interfaces conducted across 
the  stakeholder constituencies   
belonging  to different socio 
economic and technological 
categories in various selected 
fishing villages located in 
Kerala, Karnataka and Tamil 
Nadu, the communicative 
rationality of the tools and 
was delivered by Mr. Jossy 
Palliparambil, a mechanized 
boat owner based at 
Munambam, who spoke 
about his initiatives, the way 
we should move forward to 
reach a sustainable future. He 
admitted that, the mechanized 
fishing operators themselves 
were following many 
unscientific practices which 
he termed as symptoms of 
“desperate fishing” or “mandan 
fishing” (which means foolish 
fishing). He was of the opinion 
to use the right types of nets 
with appropriate mesh size 
and engines with 146 HP 
capacity. 
The mechanized fishers are 
finding it extremely difficult to 
make both ends meet because 
of the steep increase in fuel 
price. The thinning of profit 
margin unleashed by very 
high operating costs forces 
the fishers to go for “desperate 
fishing” without the heck of a 
protocols was engendered 
and contextualised.
The vernacular versions of the 
animation film on the theme 
of tragedy of the commons 
were developed in Kannada 
and Tamil. The communicative 
response of the community in 
the three maritime states was 
process-documented. 
An innovative communication 
platform titled “Kadal 
Anubhavangal”, mooted 
as a platform to share and 
document experiences of 
various stakeholders in the 
marine fishery sector, was 
created with the objective to 
break the disconnect between 
the research system and the 
stakeholder constituency for 
ensuring a sustainable future 
for the industry.
The first talk in the series, 
organized on 09 July 2015, 
Fishing boats anchored in a landing centre due to SFB
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concern for its sustainability.  
He made a fervent call 
for conservation-oriented 
policy instruments, incentive 
mechanisms and institutional 
reforms in the sector.
In the second episode of 
“Kadal anubhavanagal” Shri 
Sathianandan (82), from 
Ambalappuzha, of Alapuzha 
district in Kerala shared his 
experiences spanning  a 
long time touching various 
dimensions of his life as 
an innovator as well as an 
traditional sector. He played 
a major role in introducing 
the auction system of fish 
marketing in Alleppy which was 
a great success. It was under 
his initiative that the All Kerala 
Boat Operators Association was 
formed in 1976. 
Medium of poetry was attempted 
to reach stakeholders by way of 
a poem published in the popular 
Kalakaumudi magazine on the 
issue of collapse of the sardine 
fishery of Kerala.
The project team at Kochi 
provided active capacity building 
facilitation and leadership in 
nurturing a Co -Governance 
initiative mooted by the hitherto 
logger-headed stakeholders 
of ring seine as well as 
merchandised trawlers in central 
Kerala. An invited commentary 
on the historic truce which was 
achieved despite a very hostile 
perception of the community 
consequent to the controversies 
around the new deep sea 
organizer. He introduced path 
breaking innovations that led to 
the enormous development of 
the mechanized sector in Kerala.
Having got training under the 
Indo-Norwegian Project (INP) 
on modern techniques in fishing, 
he used his innovative wisdom 
in modifying the trawl net which 
was introduced under the INP 
which was not found to be 
suitable under Kerala waters. He 
was instrumental in the spread 
of the new technology despite 
belligerent opposition from the 
Mr. Jossy Palliparambil facilitated by ADG (Marine Fisheries)
Shri. Sathianandhan, sharing his experiences in Kadalanubhavangal
fishing policy ,   was published 
in the prestigious Economic and 
Political Weekly (August 29, 2015).
Gender 
Mainstreaming 
in Marine 
Fisheries Sector
Research Project 
FISHCMFRISIL201203500035 
For the assessment of impact of 
SHGs in Gender mainstreaming, 
PLA programmes were 
undertaken in the selected 
potential maritime locations in 
Kerala, Karnataka, Tamil Nadu, 
Odisha and Andhra Pradesh and 
identified SHGs with fishery based 
micro enterprises.  
The ‘Level of Performance’ and 
‘Empowerment Index’ of 400 
SHGs were assessed based on 
the data collected are shown 
in the table. Documented the 
success cases of Entrepreneurial 
Capacity Building (ECB) of 
SHGs with special reference to 
gender perspective.
Practical training programmes 
for brackish water cage 
farming in SHGs of men of 
Srayithodu in Vembanadu lake 
in Muhamma, Thathwamasi 
SHG of Anappuzha, Swaruma 
Fish pickling SHG in Narakkal, 
Aiswarya, the women exclusive 
SHG operating Chinese dip 
net in Kumabalangi, Surya and 
Project team with Samanwaya SHG members in Vembanadu 
engaged in Cage fish farming
Jaivasree SHG operating Fertifish unit at Engandiyur
Feeding the fishes in Cages accomplished by farmers’ SHGs of 
Srayithodu at MuhammaPolicy
 Soorya SHG of Clam processing in Cheriyakadavu in Ernakulam
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Aparna SHGs in Clam Processing 
in Cheriyakadavu, Jaivasree and 
Prakrithisree SHGs of Fertifish 
units in Munambam and 
Engandiyoor, Ornamental fish 
SHGs in TV Puram, Samanwaya 
SHG engaged in Quarry 
fish culture in Perumbavoor 
and Matsyagandhi SHG on 
social entrepreneurship in 
Mannanchery engaged in Fish 
Aggregating Devices (FADs) were 
undertaken under the project. 
Video documentation for 
developing the cyber extension 
multimedia for gender 
mainstreaming and ECB in 
SHGs with Entrepreneurial Activity, Level of Performance and Empowerment Indices
Sl. No Entrepreneurial Activity Number of  SHGs
Average Level of 
Performance
Average 
Empowerment Index
1 Fertifish unit 10 72.75 0.80
2 Chinese dip net 5 79.16 0.86
3 Aqua-tourism 8 78.92 0.89
4 Fish Aggregating Devices (Social Entrepreneurship) 10 79.95 0.87
5 Hand picking fishing unit 13 52.16 0.62
6 Clam processing 42 58.00 0.66
7 Pickling unit 38 79.16 0.86
8 Fish drying 35 62.94 0.70
9 Dry fish & fresh fish procuring 10 75.53 0.81
10 Fish vending /selling 27 59.16 0.66
11 Mussel  culture 30 71.94 0.79
12 Prawn culture 24 59.61 0.69
13 Quarry fish culture 16 78.75 0.89
14 Cage farming 25 73.23 0.81
15 Ornamental fish culture 25 62.50 0.72
16 Fish culture 27 68.50 0.77
17 Paddy cum fish culture 27 72.91 0.80
18 Seaweed farming 28 76.63 0.85
Total 400
Matsyagandhi SHG venture on Social entrepreneurship through FADs 
in Mannancheri in Alappuzha
marine fisheries sector were 
under  taken. Video movies on 
‘Success saga of cage farming 
SHGs in Vembanadu lake’ and 
‘Women SHG operating Chinese 
dip net in Kumbalangi’ were 
produced. 
Economic evaluation 
of seasonal 
fishing ban (SFB) 
(Consultancy Project)
Economic valuation of Seasonal 
Fishing Ban (SFB) was made in 
five selected maritime States of 
India. The study showed that 
there are improved ecological 
and economic benefits of the 
SFB in terms of fish catch, fisher 
income, biodiversity, respite 
to the sea floor and reduced 
carbon emissions. These benefits 
outweigh the costs of the ban.  
The increase in incremental fish 
biomass ranged from 5 per cent 
to 9 per cent.  The estimated 
economic value (based on 
landing centre price) of the 
incremental   growth of fish 
was INR 1.14 billion (US$17.28 
million) in the five States.  About 
10.36 million fishing hours is 
reduced annually due to SFB, 
thus saving INR.8.3 billion (US$ 
125million).
The transaction cost, which 
includes information, 
enforcement and 
compensation to fishermen 
amounts to `41.67 million 
(US $0.62 million) in the five 
States. The estimated net social 
benefit due to SFB in five States 
was INR 1.09 billion (US $ 
16.45 million).
Performance appraisal 
of Theeramythri 
initiatives in Kerala – 
A benefit monitoring 
assessment and 
visioning for 
the future
Project Code:1007279
CMFRI has initiated the 
project funded by Society for 
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problem solving, better 
teamwork, trust and ultimately 
improved performance of the 
overall performance of the 
project. The major advantages 
of this system include timely 
and precise reporting, high 
accuracy of reporting, less 
time consuming, possibility 
of prompt actions and 
monitoring of the Field 
level activities of Mission 
Coordinators from the 
SAF headquarters.
Theeranaipunya 
– Equipping 
fisherwomen youth 
for the future
Project Code: 1007830
CMFRI, provided a two 
months capacity building 
training Programme on 
“Theeranaipunya-Equipping 
the fisherwomen youth 
Assistance to Fisherwomen 
(SAF), Department of Fisheries, 
Kerala, with the objective to 
assess the benefit monitoring 
and  evaluation of different 
categories of activity groups 
and to identify policy inputs 
in developing a road map 
for its future plan and action 
(Vision-2030). 
Sampling design / size
A proportionate multistage 
random sampling was done 
with five parameters namely 
A-Zone B-Enterprise C-Year 
of functioning D-Turn over 
E-Status of function. The 
study was done in to 3 zones 
(North, Central, and South) and 
collected around 500 sample 
activity groups. 
Women 
Empowerment and 
impact Assessment of 
Society for Assistance 
to Fisherwomen (SAF) 
functioning 
The assessment of 
empowerment in the SAF 
activity groups was assessed 
across 400 fisherwomen along 
the five indicators of social, 
legal, economic, political and 
psychological levels. They 
were assessed in two periods’ 
ex-ante /ex-post involving with 
SAF. The analysis indicated 
that the women are more 
economically and legally 
empowered after involving 
in the activity groups of SAF. 
The study also reveals the 
fact that there is a significant 
increase in  empowerment 
levels of fisherwomen after 
involving in the Theeramythri 
activity groups. The study also 
established the pivotal role SAF 
plays in achieving the goals of 
empowering fisherwomen and 
developing sustainable and 
commercially viable business 
models. 
Development 
of Innovative 
Management 
Information System
A daily Activity Reporting 
Management Information 
System (ARMIS) was developed 
by CMFRI for the mission 
coordinators. These traits of 
transparency will increase 
the communication, provide 
regular feedback, faster 
Community 
dependence on the 
coastal sensitive areas 
in Vembanad Lake 
Ecologically Sensitive 
Areas (ESAs) Kerala
Project Code : 1002581
Under the National Centre for 
Sustainable Coastal Management 
(NCSCM) sponsored project, the 
community dependence was 
attempted for the Vembanad 
Lake, the largest lake in 
Kerala covering an area of 
200 km², namely Alappuzha, 
Kottayam, and Ernakulam. The 
major objectives of the study 
included assessing the extent 
of community dependence 
on the coastal resources and 
to gauge the perception of 
the community on the need 
and strategies of conservation 
through household survey. The 
resource areas and the sampling 
zones where the household 
survey were identified 
and across four zones viz., 
Ernakulam,  Cherthala, Vaikom 
and  Kottayam and further 
subdivided in to regions/ villages/ 
settlements for the facilitation 
of the data collection process 
based on dependant population  
and diversified livelihood 
activities. Digital data collection 
devices (tablets) and survey 
instrument in vernacular were 
designed to capture the geo-
coordinates for spatial analysis. 
A total of 1596 households were 
interviewed from Vembanadu lake 
and surrounding resource areas.
for the future” for of 35 
educated unemployed young 
fisherwomen  participants 
funded by the SAF. The 
objective was to equip the 
young generation of the 
fisher folk especially young 
women  in getting trained 
to new avenues in fisheries 
and other enterprise for a 
prospective career. The course 
was conducted by CMFRI, 
Kochi from 10 February – 20 
April 2016.
Sampling design
ARMIS (Activity Reporting Management Information System
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Intellectual property 
management 
Patent applications (2015-16)
Appl. Number Title
Date of Patent 
Application
Provisional Complete
4254/DEL/2015 Anti-inflammatory principles in a preparation of brown seaweed N/A 23/12/15
3366/DEL/2015
A process to prepare antidiabetic 
concentrates from seaweeds and 
a product thereof
N/A 19/10/15
201611003277/
DEL/2016
Primers for single tube RT-lamp 
as well as a kit and method for 
detecting beta noda virus 
infection
N/A 29/01/16
201611004807/
DEL/2016
A process and formulation to 
prepare Vibrio antagonistic micro 
feed for finfish and shellfish larvae 
using marine bacteria and a 
product thereof
N/A 11/02/2016
Overview of IP assets
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Antidiabetic 
nutraceutical from 
seaweeds 
commercialized
the ICAR Foundation Day. 
CadalminTM ADe contains 
100% natural, marine bioactive 
ingredients from selected 
seaweeds prepared through a 
patented technology.  
Dr. A. Gopalakrishnan, 
Director, ICAR-CMFRI 
signed a Memorandum of 
Understanding with Celestial 
Biolabs Limited, Hyderabad 
on 25 April 2016 for the 
commercial production and 
marketing of the nutraceutical 
at a function held at ICAR-
CMFRI, Kochi.
An antidiabetic nutraceutical 
CadalminTM Antidiabetic extract 
(CadalminTM ADe), developed 
by CMFRI was officially released 
by the Hon’ble Union Minister 
of Agriculture, Shri Radha 
Mohan Singh on 26 July 2015 
at a function in Patna during 
MoUs signed*
Parties Forms of cooperation
ICAR-CMFRI through the ICAR 
and Celestial Biolabs Ltd., 
Hyderabad, a GMP/WHO 
certified Pharmaceutical 
company
`5 lakhs as license fee and 5% 
royalty for commercial 
production and marketing of 
CadalminTM ADe.
ICAR-CMFRI through the ICAR 
and CSIR-NIO
Jointly conduct coastal 
surveys, and experimental 
studies concerning mud bank 
and assessment of fishery 
potential along Malabar Coast
ICAR-CMFRI through the ICAR 
and Nansen Environmental 
Research Centre (India), Kochi, 
India
Joint investigations on Marine 
Ecosystem studies, workshops 
and meetings on topics of 
mutual relevance.
ICAR, New Delhi, India (ICAR-
CMFRI is a partner in the 
MoU) and Garware Wall Ropes 
Limited
Fisheries research, technology 
transfer and training
ICAR-CMFRI through the ICAR 
and CSIR-NIIST
Collaborative projects
ICAR-CMFRI through the 
ICAR-KVK’s and farmer/
entrepreneurs
Field Training centres for 
wider dissemination of 
various technologies under 
CMFRI-KVK
* Drafting and correction of the MoU/MoA are undertaken by the ITMU of ICAR-CMFRI
CadalminTM Antidiabetic extract goes commercial: signing MoU with 
Celestial Biolabs Ltd.
Exchange of MoU for the research based collaboration with NANSEN 
Environmental Research Centre
Antidiabetic extract (Cadalmin™ ADe) from seaweeds released by the Hon’ble Union Minister of Agriculture, Shri Radha Mohan Singh
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Library and  
documentation centre
Library and Documentation 
Centre of CMFRI plays a 
vital role in the collection, 
development and dissemination 
of scientific information to meet 
the present and future needs of 
the Institute. Library continued 
to extend its services to users 
at HQs, Regional/Research 
Centres of CMFRI and also to 
students and researchers from 
other Institutions, State Fisheries 
Departments, Universities 
and Colleges. Digital Library 
services can be accessed from 
the homepage “Library and 
Publications” hosted in the 
Institute website.
Library subscribed 67 journals 
along with online versions 
and purchased 42 scientific 
books. Access to 250 open 
access journals on fisheries 
and allied subjects continued. 
Online journals were activated 
under Institute IP and can 
be accessed at CMFRI HQs 
and Regional/ Research 
Centres. Access to ICAR-
CeRA journals on agriculture 
and allied subjects continued 
through J-Gate Plus platform. 
More than 3500 journals 
from the consortium can be 
accessed at HQs and Regional/
Research Centres.
Institutional 
Repository 
eprints@cmfri
The Institute Repository 
“eprints@cmfri” was upgraded 
to latest version for ensuring 
fast browsing and high 
security. User friendly features 
introduced for better search 
experience and the repository 
customized with new home 
page. During the period, 295 
articles were added. Search 
facility by Author, Subject, 
Year, Divisions, Document 
Type and also advanced 
search is possible. Statistical 
information available on most 
downloaded articles and 
top authors. “eprints@cmfri” 
was ranked in 324th position 
among world repositories; 41st 
position in Asian Repositories, 
3rd among Indian Repositories 
and 1st among ICAR Institutes 
as per 2015 ranking.
CMFRI Digital Archive- “DSpace@cmfri”
DSpace@cmfri - New 
digital archive for 
rare volumes
Library developed a new 
digital archive “DSpace@cmfri” 
for valuable rare volumes 
and old literatures like 
Expedition Reports, Memoirs, 
Catalogues and Reports 
available in HQs library and 
Mandapam Regional Centre 
from 1800s. The archive is 
developed using open source 
digital repository software 
“DSpace” and hosted in the 
Institute Intranet for the 
use of researchers at HQs 
and RCs. Search by Author, 
Subject, Keyword and Year of 
publication is possible.
Online Document 
Delivery Service
Information regarding release 
of Institute publications, 
activation of online journals 
and availability of new journals 
and other timely information 
from library were delivered to all 
scientists in HQs and RCs.
Current 
Awareness Service
Displays the content pages of 
journals received in library and 
latest additions for the month. 
Newspaper clippings
Seven hundred and thirty 
newspaper clippings on 
fisheries, aquaculture and 
other related subjects were 
collected from leading 
newspapers and compiled. 
Online versions can be 
accessed from the Library 
home page of CMFRI website
Indian Journal 
of Fisheries
IJF got International impact 
factor of 0.22 and NAAS rating 
6.22 in 2015.
User Awareness 
Programme on ICAR-
CeRA
Resource person from Informatics 
India Ltd., Bangalore gave training 
to access CeRA journals through 
J-Gate platform. 
National Workshop on 
Effective Management 
of E-Resources in 
Research Libraries
Organised during 12 to 17 
October 2015 for Research 
Library Professionals. Library 
professionals from ICAR 
Institutes, Universities and other 
Institutes participated. Topics on 
modernisation and management 
of libraries were included and 
training imparted to develop 
Institutional Repositories.
Registration with 
National Digital 
Library of India
Institute got registered with 
NDL, an initiative by MHRD 
(Indigenous Technical Knowledge (ITK) of Indian Marine Fishermen with reference to Climate 
Change - Malayalam)
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under NMIECT mission and 
developed by IIT, Kharagpur 
for integrated digital learning 
across India. 
Exchange 
of publications
Library maintains exchange 
relationship with various 
National and International 
Research Institutes, Universities 
and other organizations.
Mailing lists are maintained 
for free distribution of 
Institute publications.
Visitors
2800 visitors comprising 
students and researchers from 
various research organisations, 
universities and colleges availed 
the library  services. 
Sambrakathwa Vikasana Paripadi –2015 
(Malayalam)
Lobster resources of India Protected Elasmobranch species 
of India
Deep Sea fishery resources of 
India
Planktonic and semi planktonic 
rotifers of Southern India
POSTERS
CMFRI Publications
 Indian Journal of Fisheries Vol. 
62 (1-4) 2015
 CMFRI Annual Report 2014-15
 Marine Fisheries Information 
Service Nos. 221-224
 Cadalmin- CMFRI Newsletter 
Nos. 143-146
 Marine Fisheries Policy Series 
No. 2 Guidance on National 
Plan of Action for Sharks 
in India
 Marine Fish Landings in India 
– 2014
 5th International Symposium 
on Cage Aquaculture in Asia- 
Book of Abstracts
 5th International Symposium 
on Cage Aquaculture in Asia- 
Programme Guide
CMFRI Special Publication No. 120: 
Samrudhi Sambadan (Hindi)
Sharks of the Indian East Coast
CMFRI A Profile
Sagarika: The Marine Research 
Aquarium, Vizhinjam
The bane of juvenile fish catches –
English and Hindi
Save Our Sharks in Malayalam, Hindi and 
English
A Glimpse of CMFRI
FOLDERS
 5th International Symposium 
on Cage Aquaculture in Asia- 
Souvenir
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Budget & 
expenditure  2015-16
Under Non-Plan & Plan (` in lakhs)
Budget Head
Non-Plan Plan
Budget Expenditure Budget Expenditure
Revenue
Estt. Charges 4449.20 4449.20 0.00 0.00
OTA 0.80 0.2 0.00 0.00
TA 28.00 28.00 130.00 130.00
Other Charges 556.00 554.96 875.00 874.15
Works (Repair & Maintenance)
Office Buildings 90.00 97.10 0.00 0.00
Residential Buildings 27.00 21.50 0.00 0.00
Minor work 35.00 34.44 0.00 0.85
Miscellaneous Expenses (including HRD) 24.00 24.00 30.00 30.00
Tribal Sub Plan–General 0.00 0.00 10.00 10.00
Capital 
Equipments 20.00 20.01 49.27 49.86
Information Technology 3.00 3.00 25.00 25.32
Library 2.00 2.00 10.00 9.09
Vessel 0.00 0.00 0.00 0.00
Furniture & Fixtures 3.00 2.99 0.00 0.00
Works
Land 0.00 0.00 161.11 161.11
Office Buildings 0.00 0.00 35.80 35.80
Resi. Building 0.00 0.00 98.72 98.72
Minor works 0.00 0.00 13.10 13.10
Tribal Sub Plan–Capital 0.00 0.00 10.00 10.00
TOTAL 5238.00 5237.40 1448.00 1448.00
Budget Expenditure
Pension 4410.00 4410.00
Loans & Advances 25.00 18.34
Revenue receipts Target Achievement
Income from Sales/services 69.46 29.23
Fee/Subscription 30.91 27.34
Income from Royalty, Publications etc. 2.06 2.17
Other Income 0.0 64.65
STD Interest 0.0 60.73
Sale of Asset 0.0 0.06
Recoveries on Loans & Advances 0.0 35.17
CPWD/Grants Refund 0.0 60.39
TOTAL 102.43 279.74
Other Projects
Receipts (Including 
Opening Balance)
Expenditure Refund
Winter/Summer School 3.22 3.64 0.00
Emeritus 22.37 21.01 0.00
AINP 434.00 434.00 0.00
NICRA 463.60 413.73 0.00
National Fund Schemes 32.24 23.02 0.00
Other Plan Schemes 452.93 179.75 255.70
Deposit Schemes  
(Externally funded)
838.3 609.02 12.12
KVK, Narakkal 93.2 85.19 0.00
Consultancies 730.53 228.18 0.00
Organogram
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Personnel
As on 31-03-2016/ Not a gradation list
No. Name of Employee Designation
SCIENTIFIC STAFF
Kochi
1 Dr. A. Gopalakrishnan Director
2 Dr. K. Sunilkumar Mohammed Principal Scientist & Head, MFD
3 Dr. (Smt.) V. Kripa Principal Scientist & Head, FEMD
4 Dr. P.U. Zachariah Principal Scientist & Head, DFD
5 Dr. R. Narayanakumar Principal Scientist, & Head, SEETTD
6 Dr. G. Maheswarudu Principal Scientist & Head, CFD
7 Dr. T.V. Sathianandan Principal Scientist & Head, FRAD
8 Dr. K.K. Joshi Principal Scientist & Head, MBD
9 Dr. P. Vijayagopal Principal Scientist & Head, MBTD
10 Dr. (Smt.) Imelda Joseph Principal Scientist & Head, MD
11 Dr. P. Kaladharan Principal Scientist
12 Dr. (Smt.) Josileen Jose Principal Scientist
13 Dr. K. Madhu Principal Scientist
14 Dr. (Smt.) K.S. Sobhana Principal Scientist
15 Dr. (Smt.) Shoji Joseph Principal Scientist
16 Dr. E.M. Abdussamad Principal Scientist
17 Dr. J. Jayasankar Principal Scientist & SIC, AKMU
18 Dr. Boby Ignatius Principal Scientist & SIC, HRD
19 Dr. (Smt.) Rema Madhu Principal Scientist
20 Dr. (Smt.) D. Prema Principal Scientist
21 Dr. C. Ramachandran Principal Scientist
22 Dr. (Smt.) Molly Varghese Principal Scientist
23 Dr. (Smt.) Somy Kuriakose Principal Scientist
24 Dr. V.P. Vipin Kumar Principal Scientist
25 Dr. (Smt.) S. Lakshmi Pillai Principal Scientist
26 Dr. Shyam S. Salim Principal Scientist
27 Dr. (Smt.) U. Ganga Principal Scientist
28 Dr. (Smt.) Rekha J. Nair Principal Scientist
29 Dr. T.M. Najmudeen Senior Scientist
30 Dr. R. Jeyabaskaran Senior Scientist
31 Dr. (Smt.) Mini. K.G. Senior Scientist
32 Dr. Grinson George Senior Scientist
33 Dr. Kajal Chakraborty Senior Scientist
34 Dr. (Smt.) Rekhadevi Chakraborty Senior Scientist
35 Dr. (Smt.) N. Aswathy  Senior Scientist
35 Dr. V. Venkatesan Senior Scientist
36 Dr. (Smt.) Sandhya Sukumaran Senior Scientist
37 Shri N.K. Sanil Scientist
38 Dr. (Smt.) Miriam Paul Sreeram Scientist
39 Dr. Shinoj P. Scientist
41 Shri Wilson T. Mathew Scientist
42 Dr. Pradeep M.A. Scientist
43 Smt. Reshma K.J. Scientist
44 Dr. (Smt.) Vidya R. Scientist
45 Shri Linga Prabhu D. Scientist
46 Shri Sanal Ebenezeer Scientist
47 Shri Vivekanand Bharti Scientist
48 Shri Subal Kumar Roul Scientist
49 Shri Sankar M. Scientist
50 Smt. P. Gomathi Scientist
51 Shri Rajesh N. Scientist
52 Dr. (Smt.) Sumithra T.G. Scientist
53 Dr. Shelton Padua Scientist
Mandapam
54 Dr. A.K. Abdul Nazar Principal Scientist & SIC
55 Dr. I. Rajendran Principal Scientist
56 Dr. Rengarajan Jayakumar Senior Scientist
57 Dr. G. Tamilmani Scientist
58 Dr. M. Sakthivel Scientist
59 Dr. Johnson B. Scientist
60 Dr. P. Rameshkumar Scientist
61 Shri Saravanan R. Scientist
62 Dr. Amir Kumar Samal Scientist
63 Dr. Anikuttan K.K. Scientist
64 Smt. Surya S. Scientist
65 Dr. Jeena N.S. Scientist
66 Shri S. Chandrasekar Scientist
67 Smt. Ramya Abhijith Scientist
68 Ms. Remya L. Scientist
69 Shri Rajkumar M. Scientist
Visakhapatnam
70 Dr. Shubhadeep Ghosh Senior Scientist & SIC
71 Dr. S.S. Raju Principal Scientist
72 Dr. Ritesh Ranjan Scientist
73 Dr. (Smt.) Biji Xavier Scientist
74 Ms. Muktha M. Scientist
75 Shri Loveson Edward L. Scientist
76 Shri Nenavath Rajendra Naik Scientist
77 Dr. Pralaya Ranjan Behera Scientist
78 Dr. Sekar Megarajan Scientist
79 Ms. Jasmin F. Scientist
Veraval
80 Shri K. Mohammed Koya Scientist & SIC
81 Shri Sreenath K.R. Scientist
82 Shri Gyanaranjan Dash Scientist
83 Smt. Swathipriyanka Sen Dash Scientist
84 Dr. Divu D. Scientist
85 Shri Vinaya Kumar Vase Scientist
86 Shri Sukhdhane Kapil Sukhadeo Scientist
87 Shri Rajesh Kumar Pradhan Scientist
Chennai
88 Dr. P. Laxmilatha Principal Scientist & SIC
89 Dr. K. Vijayakumaran Principal Scientist
90
Dr. (Ms.) A. Margaret Muthu 
Rathinam
Principal Scientist
91 Dr. Joe K. Kizhakudan Principal Scientist
92 Dr. (Smt.) Sobha Joe Kizhakudan Principal Scientist
93 Dr. Vidya Jayasankar Senior Scientist
94 Smt. P. Hemasankari Scientist
95 Dr. (Mrs.) R. Geetha Scientist
96 Dr. Srinivasa Raghavan V. Scientist
97 Ms. Indira Divipala Scientist
98 Ms. E.M. Chhandaprajnadarsini Scientist
Mangalore
99 Dr. (Smt.) Prathibha Rohit Principal Scientist &SIC
100 Dr. A.P. Dinesh Babu Principal Scientist
101 Dr. (Smt.) Sujitha Thomas Principal Scientist
102 Dr. (Smt.) Geetha Sasikumar Principal Scientist
103 Dr. (Smt.) P.S. Swathilekshmi Principal Scientist
104 Dr. K.M. Rajesh Senior Scientist
105 Dr. (Smt.) Bindu Sulochanan Senior Scientist
106 Smt. Divya Viswambharan Scientist
Kozhikode
107 Dr. P.K. Asokan Principal Scientist & SIC
108 Dr. Gulshad Mohamed Principal Scientist
109 Dr. Vinod K. Principal Scientist
110 Shri K.P. Said Koya Scientist
111 Ms. Shilta M.T Scientist
112 Dr. Suresh Babu P.P Scientist
113 Shri S. Thirumalaiselvan Scientist
Karwar
114 Dr. K.K. Philipose Principal Scientist & SIC
115 Dr. S.R. Krupesha Sharma Principal Scientist
116 Dr. Jayasree Loka Senior Scientist
117 Dr. T. Senthil Murugan Senior Scientist
118 Ms. Saloni Shivam Scientist
Mumbai
119 Dr. Veerendra Veer Singh Principal Scientist & SIC
120 Smt. Anulekshmi Chellappan Scientist
121 Dr. Purushottama G.B. Scientist
122 Shri S. Ramkumar Scientist
123 Shri Ratheesh Kumar R. Scientist
124 Shri Akhilesh K.V. Scientist
125 Shri Nakhawa Ajay Dayaram Scientist
Thoothukudi
126 Dr. P.P. Manoj Kumar Principal Scientist & SIC
127 Dr. M.S. Madan Principal Scientist
128 Dr. I. Jagadis Principal Scientist
129 Dr. M. Sivadas Principal Scientist
130 Dr. (Smt.) Asha. P.S. Principal Scientist
131 Dr. (Smt. ) P.T. Sarada Principal Scientist
132 Dr. (Mrs.) C.P. Suja Senior Scientist
133 Shri C. Kalidas Scientist
134 Shri Renjith L. Scientist
135 Ms. Kavitha M. Scientist
Vizhinjam
136 Dr. M.K. Anil Principal Scientist & SIC
137 Dr. B. Santhosh Principal Scientist
138 Dr. (Smt.) S. Jasmine Principal Scientist
139 Dr. K.N. Saleela Scientist
KVK Narakkal
140 Dr. Shinoj Subramannian Senior Scientist & Head
Puri
141 Dr. (Smt.) Reeta Jayasankar Principal Scientist
TECHNICAL STAFF
Kochi
1. Shri N. Venugopal Chief Technical Officer
2. Shri N. Viswanathan Assistant Chief Technical Officer (Civil)
3. Smt. E.K. Uma
Assistant Chief Technical Officer 
(Hindi Translator)
4. Shri D. Pugazhendi Assistant Chief Technical Officer
5. Smt. K. Ramani Assistant Chief Technical Officer
6. Shri P.S. Anilkumar Senior Technical Officer
7. Dr. V. Mohan Senior Technical Officer (Library)
8. Smt. P. Geetha Senior Technical Officer (Library)
9. Smt. G. Shylaja Senior Technical Officer
10. Dr. M.P. Paulton Senior Technical Officer (Training)
11. Smt. Jenni B. Senior Technical Officer
12. Shri Sijo Paul Senior Technical Officer
13. Shri S. Yadavayya Technical Officer (Motor Driver)
14. Smt. P.M. Geetha Technical Officer (Museum)
15. Smt. K.P. Salini Technical Officer
16. Shri K.M. Venugopalan Technical Officer
17. Smt. P.K. Seetha Technical Officer
18. Shri M.B. Seynudeen Technical Officer
19. Shri A. Padmanabha Technical Officer (Electrical)
20 Shri P.K. Baby Technical Officer
21. Shri K.N. Pushkaran Senior Technical Assistant
22. Shri A.Y. Jacob Senior Technical Assistant
23. Shri K.G. Baby Senior Technical Assistant
24. Smt. Sindhu K. Augustine Senior Technical Assistant
25. Shri K.G. Radhakrishnan Nair Senior Technical Assistant (Motor Driver)
26. Shri V.K. Manu Technical Officer (Progr. Asst. Computer)
27. Shri V. Sethuraman Senior Technical Assistant
28. Shri S. Nandakumar Rao Senior Technical Assistant
29. Shri N.K. Harshan Senior Technical Assistant
30. Shri D. Prakasan Technical Assistant
31. Shri P.S. Alloycious Technical Assistant
32. Shri K.C. Hezhakiel Technical Assistant
33. Shri Baby Mathew Technical Assistant (Motor Driver)
34. Shri Arun Surendran P.S. Technical Assistant
35. Shri Retheesh T. Technical Assistant
36. Shri Sajikumar K.K. Technical Assistant
37. Shri Retheesh T.B. Technical Assistant
38. Smt. Anusree V. Nair Technical Assistant
39. Shri Binoy Bhaskaran Technical Assistant
40. Shri Ragesh N. Technical Assistant
41. Sajeela K.A. Technical Assistant
42. Shri Sayooj P. Technical Assistant
43. Smt. Vandana V. Technical Assistant (Hindi Translator)
44. Ms. Lavanya S. Technical Assistant
45. Shri C.V. Jayakumar Technical Assistant (Press & Editorial)
46. Shri M.N. Sathyan Technical Assistant (Motor Driver)
47. Shri K.M. David Technical Assistant (Artist )
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48. Shri Aju K. Raju Technical Assistant
49. Shri K. Solaman Senior Technician
50. Shri Manjeesh R.
Senior Technician (Computer 
Application)
51 Shri P.R. Abhilash Senior Technician (Exhibition Assistant)
52. Shri David Babu Senior Technician
53. Shri M. Radhakrishnan Technician
54. Smt. Dhanya G. Technician
55. Shri M.P. Mohandas Technician
56. Shri V.H. Venu Technician
57. Smt. J. Sudhadevi Technician
58. Smt. ShyamalaM.P. Technician
59. Shri P.V. Sunil Technician
60. Shri Shaji A.K. Technician
61. Smt. Sheela P.P. Technician
62. Shri Jestin Joy K.M. Technician
63. Shri Sreekumar K.M. Technician
64. Shri Vijayan M.T. Technician
65. Shri Kishor T.G. Technician
66. Shri Sreesanth L. Technician
67. Shri Sunil K.T.S. Technician
68 Smt. S. Prasannakumari Technician
Kollam
69. Shri Thomas Kuruvila Senior Technical Assistant
70. Shri Paulose Jacob Peter Technician
Mandapam
71. Shri P. Chithamparam Senior Technical Officer (Library)
72. Shri N. Ramamurthy Senior Technical Officer (Museum)
73. Shri I. Mendonza Xavier
Senior Technical Officer 
(Draughtsman)
74. Shri P.M.A. Muheedu Technical Officer (Deckhand)
75. Shri D. Anandan Technical Officer (Deckhand)
76. Shri G. Subbaraman Technical Officer
77. Shri P. Muthukrishnan Technical Officer (Skin Diver)
78. Shri A. Gandhi Senior Technical Assistant
79. Shri A. Vairamani Senior Technical Assistant
80. Shri P. Villan Technical Assistant
81. Shri N. Boominathan Technical Assistant
82 Shri M. Asokan
Technical Assistant (Painter-cum-
Polisher)
83. Shri G. Hanumantha Rao Technical Assistant
84. Shri Ashok Maharshi Technical Assistant
85. Shri M. Anbarasu Technical Assistant
86. Shri Ravi Kumar Avadhanula Technical Assistant
87. Smt. Priya K.M. Technical Assistant (Hindi Translator)
88. Shri Vijaya Karthikeyan Senior Technician (Electrician)
89. Shri M. Palanichamy Senior Technician (Electrician)
90. Shri K. Shanmughanathan Technician
91. Shri R. Selvakumar Technician
92. Shri S. Murugaboopathy Technician
93. Shri N. Ramakrishnan Technician
94. Shri I. Syed Sadiq Technician
95. Shri V. Muniasamy Technician
96. Shri B. Kathiresan Technician
97. Shri K. Muniyasamy Technician
98. Shri M. Ganesan Technician
99. Shri M. Thayalan Technician
100. Shri K. Senthil Kumar Technician
101. Shri Tinto Thomas Technician
102. Shri M. Jayasingh Technician
Pattukottai
103. Shri A. Kumar Senior Technical Officer
104. Shri S.M. Sikkender Batcha Technician
Nagapattinam
105. Shri A. Ramesh Technician
Visakhapatnam
106. Dr. Biswajit Dash Senior Technical Officer
107. Dr. Madhumita Das Senior Technical Officer
108. Dr. Phalguni Pattnaik Senior Technical Officer
109. Shri R.V.D. Prabhakar Technical Officer
110. Shri T. Nageswara Rao Technical Officer
111. Shri P. Venkataramana Senior Technical Assistant
112. Shri Mamidi Satishkumar Technical Assistant
113. Shri K. Lakshminarayana Technical Assistant (Motor Driver)
114. Shri Narsimhulu Sadhu Technical Assistant
115. Shri Balla Vamsi Technical Assistant
116. Shri Chinni Babu Bathina Technical Assistant
117. Shri Suresh Kumar Pilli Technical Assistant
118. Shri K. Gouri Sankara Rao Technical Assistant (Computer)
119. Shri R.P. Venkatesh Senior Technician (Fitter)
120. Shri Rachakonda Shivaraju Technician
121. Smt. Sangaru Padmaja Rani Technician
122. Shri Durga Suresh Relangi Technician
123. Shri D. Bhaskara Rao Technician
124. Shri D. Jaganna Technician
125. Shri C.H. Moshe Technician
126. Shri Jishnudev M.A Technician
127. Shri Panchakarla Nagaraju Technician
Narsapur
128. Shri S. Tatabhai Senior Technician
Contai
129. Shri Bijoy Krishna Burman Technical Officer
130. Shri Swapan Kumar Kar Senior Technical Assistant
131. Shri Indranil Mukherjee Technician
Puri
132. Shri P.K. Harikumar Assistant Chief Technical Officer
133. Shri Sukhdev Bar Technical Officer
134. Shri M. Kala Mallik Technician
Srikakuklam
135. Shri Y.V.S. Suryanarayana Technical Assistant
Veraval
136. Shri Suresh Kumar Mojjada Senior Technical Officer
137. Shri H.K. Dhokia Technical Officer
138. Shri Polara Jamnadas Premji Technical Officer
139. Shri Ladani Amrutlal Arjunbhai Technical Officer
140. Shri Vanvi Jayaanthilal Dayabhai Senior Technical Assistant
141. Shri Chudasama Ramji Raja Technical Assistant
142. Ms. B. Sangita Aravindkumar Technical Assistant
143. Shri H.M. Bhint Senior Technician
144. Shri S. Vipulkumar Mulajibhai Technician
145. Ms. Gohel Jayshree Khimji Technician
146. Shri Chudasama Karsan Punja Technician
147. Shri Bhatt Bhargav Hareshbhai Technician
Jamnagar
148. Shri Makadia B.V. Technical Officer
149. Shri Makwana Somapitha Technician
Chennai
150. Shri S. Mohan Senior Technical Officer
151. Smt. S. Gomathy Senior Technical Officer
152. Shri N. Rudhramurthy Technical Officer
153. Shri C. Manibal Technical Officer (Deckhand)
154. Shri S. Ganesan Technical Officer (Deckhand)
155. Shri V.S. Gopal Technical Officer
156. Shri P. Jaiganesh Senior Technical Assistant
157. Shri K.S. Shiak Mohamed Yousuf Technical Assistant
158. Shri S. Selvanidhi Technical Assistant
159. Shri M. Ravindran Senior Technician
160. Shri R. Vasu Senior Technician
161. Shri R. Sunder Technician
162. Shri V. Joseph Xavier Technician
163. Shri Bareen Mohamed Technician
164. Shri V. Sitaramacharyulu Technician
165. Shri S. Chandrasekharan Technician
166. Shri J. Balaji Technician
Kovalam
167. Smt. I. Santhosi Senior Technician
168. Shri R. Ponniah Technical Officer (Electrical)
169. Shri Abbas A. Muhammed Technician
170. Anoob P. Anassery Technician
Ongole
171. Shri G. Sudhakar Senior Technical Assistant
172. Shri S.V. Subba Rao Technical Assistant
Cuddalore
173. Shri S. Pradeep Technician
Mangalore
174. Shri B. Sridhara Technical Officer
175. Shri N. Chennappa Gowda Technical Officer
176. Shri U. Jeyaram Senior Technical Assistant
177. Shri V. Lingappa Senior Technical Assistant
178. Shri M. Chaniappa Senior Technical Assistant
179. Shri G.D. Nataraja Senior Technical Assistant
180. Ms. VeenaShettigar Senior Technical Assistant
181. Shri P. Harshakumar Technical Assistant (Motor Driver)
182. Shri Karamathullah Sahib. P Technician
Bhatkal
183. Shri Udaya V. Arghekar Technical Officer
184. Shri Ganesh Bhatkal Technical Officer
Kozhikode
185. Shri V.A. Kunhikoya Senior Technical Officer
186. Shri M.M. Bhaskaran Senior Technical Assistant
187. Shri A. Anasukoya Senior Technical Assistant
188. Shri N.P. Ramachandran Senior Technical Assistant
189. Shri C. Chandran Technical Assistant
190. Smt. P. Renuka Technician
191. Shri AnsarPokkarakath Technician
192. Ms. Silpa P.G Technician
193. Shri T. Rajesh Babu Technician
Karwar
194. Shri Fofandi Mahendra Kumar Senior Technical Officer
195. Shri K.C. Pandurangachar Technical Officer
196. Shri Narayan G. Vaidya Technical Officer
197. Shri S. Satyanarayan V. Pai Technical Officer
198. Shri C.G. Ulvekar Senior Technical Assistant
199. Ms. Sonali S. Mhaddolkar Technical Assistant
200. Shri Kodi Srinivasa Rao Technical Assistant
201. Dr. Praveen Narayan Dube Technical Assistant
202. Shri N. Selvakumar Technician
203. Smt. Pramila Harish Borkar Technician
Goa
204. Shri Prakash C. Shetty Technical Officer
Mumbai
205. Shri C.K. Sajeev Senior Technical Officer
206. Shri Nilesh Anil Pawar SeniorTechnical Officer
207. Shri B.B. Chavan Technical Officer
208. Shri J.D. Sarang Technical Officer
209. Shri Baban N. Katkar Technical Officer
210. Shri S.D. Kamble Technical Officer
211. Shri D.G. Jadhav Technical Officer
212. Shri Sujit S.K. Senior Technical Assistant
213. Shri Jayadev S. Hotagi Senior Technical Assistant
214. Shri Thakurdas Senior Technical Assistant
215. Shri Suresh Krishnaro Kamble Senior Technical Assistant
216. Shri Punam Ashok Khandagle Technical Assistant
217. Shri Sashikant R. Yadav Technical Assistant (Motor Driver)
218. Shri Vaibhav Dinkar Mhatre Technical Assistant
219. Shri Albert Idu K.A. Technical Assistant
220. Shri Umesh Hari Rane Technical Assistant
221. Shri Bhangare Sunil Ramachandra Technician
222. Shri Bashir Ahmed Adam Shilodar Senior Technical Assistant
223. Shri PrabhakarSankar Salvi Senior Technician
Ratnagiri
224. Shri D.D. Sawant Senior Technical Assistant
225. Shri M.P. Jadhav Technician
Alibag
226. Shri Shrikrishna P. Hotekar Technician
227. Shri Kishor R. Mainkar Senior Technical Assistant
Thoothukudi
228. Shri K. Diwakar Assistant Chief Technical Officer
229. Shri S. Enasteen Technical Officer (Deckhand)
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230. Shri N. Jesuraj Technical Officer (Skin Diver)
231. Shri S. Mohamed Sathakathullah Senior Technical Assistant
232. Shri S. Sekar V. Rayer Senior Technical Assistant (Skin Diver)
233. Shri J. Padmanathan Technical Assistant
234. Shri K.P. Kanthan Technical Assistant
235. Shri K. John James Senior Technician
236. Shri K. Ramaswamy Senior Technician (Motor Driver)
237. Smt. B. Koncies Mary Technician
238. Shri K. Murugan Technician
239. Shri S. Willington Technician
240. Shri N. Ramaswamy Technician
Vizhinjam
241. Shri V.A. Laslie Senior Technical Officer
242. Shri K.K. Suresh Senior Technical Officer
243. Shri Jose Kingsly Senior Technical Officer
244. Shri P. Hillary Technical Officer (Deckhand)
245. Shri V.P. Benziger Technical Officer (Deckhand)
246. Shri A. Udayakumar Technical Officer
247. Shri C. Unnikrishnan Senior Technical Assistant
248. Shri B. Raju Technical Assistant
249 Shri Midhunraj N.K. Technician
Narakkal
250. Smt. P. Sreelatha Chief Technical Officer
251. Shri Shoji Joy Edison Sr. Technical Officer (SMS- Horticulture)
252. Shri F. Pushparaj Anjelo
Sr. Technical Officer (SMS- 
Agricultural Extension)
253. Dr. Karikkathil Smitha Sivadasan
Sr. Technical Officer (SMS- Animal 
Husbandry)
254. Dr. Vikas P.A. Sr. Technical Officer (SMS- Fisheries)
255. Ms. Dipti N.V.
Senior Technical Assistant 
(Programme Assistant–Laboratory 
Technician)
Kannur
256. Shri Shiju P. Technician
Kanyakumari
257. Shri P. Rajendran Technician
ADMINISTRATIVE STAFF
Kochi
1 Shri C. Muralidharan Chief Administrative Officer
2 Shri A.V. Joseph Chief Finance & Accounts Officer
3 Shri V. Mohanan Administrative Officer
4 Shri P. Krishnakumaran Assistant Finance & Accounts Officer
5 Shri Thomas Joy Assistant Finance & Accounts Officer
6 Smt. Meera K.N. Assistant Administrative Officer
7 Shri P.V. Devassy Assistant Administrative Officer
8 Smt. C.M. Jenny Assistant Administrative Officer
9 Smt. V.K. Sobha Assistant Administrative Officer
10 Smt. Ponnamma Radhakrishnan Assistant Administrative Officer
11 Smt. P.S. Sumathi Assistant Administrative Officer
12 Shri K. Ramadasan Assistant Administrative Officer
13 Shri C.N. Chandrasekharan Private Secretary
14 Smt. N.R. Lethadevi Private Secretary
15 Smt. K.V. Sajitha Private Secretary
16 Shri V.C. Subhash Assistant
17 Smt. M.G. Chandramathy Assistant
18 Smt. M. Safiyabi Assistant
19 Shri C. Jayakanthan Assistant
20 Shri P.P. Chandrasekharan Nair Assistant
21 Shri Rishikesh Aandi Assistant
22 Smt. Molly Lazar Assistant
23 Smt. G. Ambika Assistant
24 Smt. N.K. Suseela Assistant
25 Shri K. Baburajan Assistant
26 Smt. V. Jayalakshmi Assistant
27 Smt. C.A. Leela Assistant
28 Smt. Manjusha G. Menon Assistant
29 Smt. Soumya Surendran Assistant
30 Smt. Ramya M. Assistant
31 Shri C.K. Sivadas Assistant
32 Smt. P.K. Mary Assistant
33 Smt. Binny Cherian Assistant
34 Shri Santosh Kumar Assistant
35 Smt. Gouri Hareendran Assistant
36 Smt. T.C. Chandrika Assistant
37 Shri K.S. Ajith Assistant
38 Smt. Sumeena N.K. Assistant
39 Shri R. Chandrakesa Shenoi Personal Assistant
40 Smt. P.K. Anitha Personal Assistant
41 Smt. P. Vineetha Personal Assistant
42 Shri K.N. Muraly Personal Assistant
43 Smt. Bindu Sanjeev Personal Assistant
44 Smt. K. Smitha Personal Assistant
45 Smt. Saritha L. Stenographer Grade III
46 Smt. Dhanya M.B. Stenographer Grade III
47 Smt. Zulekha Stenographer Grade III
48 Shri A.K. Kunjipalu Upper Division Clerk
49 Smt. C. Devaki Upper Division Clerk
50 Smt. Annies Mary Paulose Upper Division Clerk
51 Shri T.K. Sumesh Upper Division Clerk
52 Shri K.S. Sunil Raj Upper Division Clerk
53 Shri Sunil A.T. Upper Division Clerk
54 Shri Joseph Mathew Upper Division Clerk
55 Smt. Deepa P.N. Upper Division Clerk
56 Smt. Febeena P.A. Upper Division Clerk
57 Smt. Manju Jose Upper Division Clerk
58 Shri E.A. Roopesh Upper Division Clerk
59 Smt. Sujatha K.K. Upper Division Clerk
60 Shri G.K. Rajan Upper Division Clerk
61 Shri A. Yesudhas Upper Division Clerk
62 Shri S. Sreekumar Lower Division Clerk
63 Smt. Sreeja N.P. Lower Division Clerk
64 Smt. Sandhya C.K. Lower Division Clerk
65 Shri R. Balakrishnan Lower Division Clerk
66 Shri S. Maharajan Lower Division Clerk
Narakkal
67 Shri D. Augustus Julin Raj Assistant
68 Smt. Rincy K.R. Stenographer Grade III
Mandapam
69 Shri R. Sreenivasan Assistant Administrative Officer
70 Smt. N. Gomathi Private Secretary
71 Smt. M. Rameswari Assistant
72
Shri B. Balasubramanian Alias 
James
Upper Division Clerk
73 Shri M. Shahul Hameed Upper Division Clerk
74 Shri M. Saravanan Lower Division Clerk
75 Smt. M. Valarmathi Lower Division Clerk
76 Shri R. Saravanan Lower Division Clerk
Vishakhapatnam
77 Shri Ashish Chobey Assistant Administrative Officer
78 Smt. G. Hemlata Assistant Finance & Accounts Officer
79 Smt. B. Gauri Assistant
80 Smt. D. Madhavi Latha Assistant
81 Smt. N.C. Saroja Upper Division Clerk
82 Shri L. Pydi Raju Lower Division Clerk
Veraval
83 Shri Chandra Mauli Sharma Assistant Administrative Officer
84 Shri Upendar Kumar Assistant
85 Shri Vanvi Mansukhlal Madhavji Assistant
86 Shri Solanki Mukesh Jesabhai Lower Division Clerk
87 Shri Rohit A. Chavda Lower Division Clerk
88 Shri Pandya Jatinkumar Jethalal Lower Division Clerk
Mangalore
89 Shri U. Purandara Shetty Assistant
Mumbai
90 Smt. Ashlesha Ashok Sawant Assistant
91 Smt. Priyankakumari Assistant
92 Shri Vinod P. Bagayatkar Assistant
Thoothukudi
93 Smt. C. Rajeswari Assistant
94 Smt. T. Mahalakshmi Assistant
95 Shri J. Vinoth Prabhu Vaz Assistant
96 Smt. C. Pushparani Assistant
97 Shri A. Dickson Jebaraj Upper Division Clerk
98 Shri K. Jerald Raja Upper Division Clerk
99 Smt. R. Anantharani Lower Division Clerk
Chennai
100 Shri S. Yuvarajan Upper Division Clerk
101 Smt. G. Abitha Assistant Administrative Officer
102 Smt. S. Leelavathi Personal Assistant
103 Smt. S. Anjali Devi Lower Division Clerk
104 Smt. S. Saradha Assistant
105 Shri W. Sathyawan Neelraj Upper Division Clerk
Karwar
106 Shri Ratan P. Naik Lower Division Clerk
107 Shri C.D. Manoharan Personal Assistant
Vizhinjam
108 Smt. K. Latha Assistant
109 Smt. Radhika Krishnan Assistant
110 Smt. M.P. Kaladevi Lower Division Clerk
Kozhikode
111 Smt. K.P. Shylaja Assistant
112 Smt. K. Balamani Assistant
113 Smt. N.G. Supriya Assistant
114 Shri C.P. Umasankar Lower Division Clerk
SKILLED SUPPORT STAFF
Kochi
1 Shri T.I. Soman Skilled Support Staff
2 Shri S. Mohanan Skilled Support Staff
3 Shri K.C. Rajappan Skilled Support Staff
4 Shri V.T. Ravi Skilled Support Staff
5 Smt. A. Latha Skilled Support Staff
6 Shri K.G. Jayaprasad Skilled Support Staff
7 Shri T.K. Antony Skilled Support Staff
8 Smt. K.T. Prakasini Skilled Support Staff
9 Smt. P.K. Usha Skilled Support Staff
10 Shri M.D. Suresh Skilled Support Staff
11 Smt. Usha S. Skilled Support Staff
12 Smt. P.K. Sujatha Skilled Support Staff
13 Shri M.J. Joseph Skilled Support Staff
14 Smt. Subaida K.S. Skilled Support Staff
15 Smt. K.S. Jeeji Skilled Support Staff
16 Shri Biju George Skilled Support Staff
17 Shri P.M. Gireesh Skilled Support Staff
18 Smt. T.R. Kumari Skilled Support Staff
19 Shri Rajesh P.A Skilled Support Staff
20 Shri Rajesh T.K Skilled Support Staff
21 Smt. Unniresmi C.U. Skilled Support Staff
22 Shri Midhun Kumar P.H. Skilled Support Staff
23 Shri AkhilBabu V. Skilled Support Staff
24 Shri Vishnu Babu T. Skilled Support Staff
25 Ms. Rinku Joseph Skilled Support Staff
26 Ms. Deepa R. Skilled Support Staff
27 Smt. Anju E.T. Skilled Support Staff
28 Smt. Vijayalakshmi V.V. Skilled Support Staff
29 Shri Kaushik T.R. Skilled Support Staff
30 Shri Jitheesh T.D. Skilled Support Staff
31 Shri Prashanth P.K. Skilled Support Staff
32 Shri Sibin P. Babu Skilled Support Staff
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33 Shri Ratheesh M. Skilled Support Staff
34 Ms. Sethulakshmi M. Skilled Support Staff
35 Shri Joby P.J. Skilled Support Staff
36 Shri Vishnu B. Skilled Support Staff
37 Ms. Anaswara K.B. Skilled Support Staff
38 Shri Pakkri Muthu S. Skilled Support Staff
39 Smt. Sruthy S. Skilled Support Staff
40 Smt. Jesli Disilva Skilled Support Staff
41 Shri Akhildev S. Skilled Support Staff
42 Smt. Sreelakshmi S. Skilled Support Staff
43 Ms. Binitha Babu Skilled Support Staff
44 Smt. Remya E.A. Skilled Support Staff
45 Ms. Soumya K. Skilled Support Staff
46 Shri Ullas Shankar Skilled Support Staff
47 Ms. Jinimol K.P. Skilled Support Staff
48 Smt. Hima P.H. Skilled Support Staff
49 Smt. Divya K.A. Skilled Support Staff
50 Smt. Aswathy A.S. Skilled Support Staff
51 Shri Eldhose Benny Skilled Support Staff
52 Shri Thobias P. Antony Skilled Support Staff
53 Shri Vysakhan P. Skilled Support Staff
54 Shri Sadik M.M. Skilled Support Staff
55 Shri Sujith R. Skilled Support Staff
56 Ms. Marjana P.M. Skilled Support Staff
57 Ms. Reshma K.S. Skilled Support Staff
58 Shri Abilash Velayudhan Skilled Support Staff
59 Smt. Keerthi Krishna Skilled Support Staff
60 Ms. Athira T.G. Skilled Support Staff
61 Smt. Preethy Udayabhanu Skilled Support Staff
62 Shri Vipinkumar K.K. Skilled Support Staff
63 Shri Jerin V. Jose Skilled Support Staff
64 Shri Augustine Sipson N.A. Skilled Support Staff
65 Shri Akhil A.R. Skilled Support Staff
66 Shri Palli Kalidasu Skilled Support Staff
67 Shri Seban John Skilled Support Staff
68 Shri Bisun Bhaskar Skilled Support Staff
69 Smt. Shajala Banu P.M. Skilled Support Staff
70 Ms. Arathy R. Pillai Skilled Support Staff
71 Shri Jijil K.M. Skilled Support Staff
72 Ms. Nandana P.R. Skilled Support Staff
73 Shri Santhakumar A. Skilled Support Staff
74 Shri Kiran K.M. Skilled Support Staff
75 Smt. Emy K. Baby Skilled Support Staff
Narakkal
76 Shri M.K. Anilkumar Skilled Support Staff
77 Ms. Nishida P. Skilled Support Staff
Mandapam
78 Shri S. Murugan Skilled Support Staff
79 Shri J. Hameed Sultan Skilled Support Staff
80 Shri K. Thangavelu Skilled Support Staff
81 Shri U. Rajendran Skilled Support Staff
82 Shri K. Jeevanandam Skilled Support Staff
83 Shri N. Nagamuthu Skilled Support Staff
84 Smt. Subbulakshmi Skilled Support Staff
85 Shri M. Saravana Kumar Skilled Support Staff
86 Shri K. Ganesan Skilled Support Staff
87 Shri N. Ramamoorthy Skilled Support Staff
88 Smt. M. Saraswathi Skilled Support Staff
89 Shri N. Thirupathi Skilled Support Staff
90 Shri A. Bose Skilled Support Staff
91 Shri K. Narayanan Skilled Support Staff
92 Smt. M. Muthuvelu Skilled Support Staff
93 Shri T. Jothi Manikandan Skilled Support Staff
94 Ms. K. Shanmugapriya Skilled Support Staff
95 Shri Suresh R. Skilled Support Staff
96 Shri A. Mohammed Kaleem Skilled Support Staff
97 Smt. M. Afrin Rani Skilled Support Staff
98 Shri J. Ramachandran Skilled Support Staff
99 Shri M. Mahalingam Skilled Support Staff
100 Smt. K. Mathavi Skilled Support Staff
101 Shri Ravikumar T.T. Skilled Support Staff
102 Shri B. Sravanakumar Skilled Support Staff
103 Shri R. Rajkumar Skilled Support Staff
104 Shri Aneesh U. Skilled Support Staff
105 Shri S. Joseph Jegan Skilled Support Staff
106 Shri V. Anand Skilled Support Staff
107 Shri V. Jayapradeep Skilled Support Staff
108 Shri Alex T. Hezakiel Skilled Support Staff
Visakahapatnam
109 Shri D. Lingaraju Skilled Support Staff
110 Shri Oggu China Venkateswarlu Skilled Support Staff
111 Shri S. Srinivasulu Skilled Support Staff
112 Shri R. Pydi Raju Skilled Support Staff
113 Shri P. Venkatesh Skilled Support Staff
114 Shri Damodara Rao Padumu Skilled Support Staff
115 Shri Siram Nookaraju Skilled Support Staff
116 Shri Seera Harish Skilled Support Staff
117 Shri Potala Bhaskara Rao Skilled Support Staff
118 Shri Venkateswarulu Vuyyala Skilled Support Staff
119 Shri Yenni Prasad Babu Skilled Support Staff
120 Shri P. Shanmukh Deekshit Kumar Skilled Support Staff
Veraval
121 Shri Sangabhai Lakhabhai Paredi Skilled Support Staff
122 Shri Haridas Khimdas Makwana Skilled Support Staff
123 Shri Ladani Dhirajlal Jamnadas Skilled Support Staff
124 Smt. Santok A. Bharada Skilled Support Staff
125 Shri Bhint Mitesh Hiralal Skilled Support Staff
126 Shri Chorvadi Kamlesh Kalidas Skilled Support Staff
127 Shri Thakar Milan Rajnikant Skilled Support Staff
128 Shri Sonara Yogesh Zinabhai Skilled Support Staff
129 Shri Mushagra Rajit Hasam Skilled Support Staff
130 Shri Gadhiya Noormamad Alibhai Skilled Support Staff
Mumbai
131 Shri K.K. Baikar Skilled Support Staff
132 Shri D.D. Jangam Skilled Support Staff
133 Smt. Urmila Suresh Balmiki Skilled Support Staff
134 Shri Ashish C.S. Chaturvedi Skilled Support Staff
135 Shri Vicky Kumar Prajapati Skilled Support Staff
136 Smt. Vijisha M. Skilled Support Staff
137 Shri Suresh Skilled Support Staff
138 Shri Mayank Pratap Singh Skilled Support Staff
139 Shri Vaibhav Milan Tawde Skilled Support Staff
140 Shri Vaibhav Jayant Gharat Skilled Support Staff
141 Shri Asharam Choudhary Skilled Support Staff
142 Shri Digambar Suresh Kumbhar Skilled Support Staff
143 Shri M. Saravanakumar Skilled Support Staff
Karwar
144 Shri Subhash K. Naik Skilled Support Staff
145 Shri Ramakant Shankar Harikantra Skilled Support Staff
146 Shri Suresh Rumo Majalikar Skilled Support Staff
147 Smt. Vijayalakshmi Y. G. Skilled Support Staff
148 Smt. Nandini Mayekar Skilled Support Staff
149 Shri T.P. Renilkumar Skilled Support Staff
150 Ms. Pooja Mahabaleswar Gajinkar Skilled Support Staff
151 Shri Suraj Surendra Kalgutkar Skilled Support Staff
152 Shri Vineeth T. Skilled Support Staff
153 Ms. Veena Ulhas Kamble Skilled Support Staff
154 Shri Ravichandra Angadi Skilled Support Staff
Kozhikode
155 Shri P. Dasan Skilled Support Staff
156 Shri M.K. Chandran Skilled Support Staff
157 Shri P. Satheesh Kumar Skilled Support Staff
158 Shri M.P. Devadasan Skilled Support Staff
159 Shri P.V. Gopalan Skilled Support Staff
160 Shri P.B. Jeevaraj Skilled Support Staff
161 Shri V. Rajendran Skilled Support Staff
162 Shri Anirudh K. Skilled Support Staff
Mangalore
163 Shri A. Keshava Skilled Support Staff
164 Shri S. Mahalinga Naik Skilled Support Staff
165 Smt. Thanujakshi Skilled Support Staff
166 Shri Shrinath B. Skilled Support Staff
167 Shri Nagaraj Somayya Gond Skilled Support Staff
168 Smt. Sathyavathi Skilled Support Staff
169 Ms. Pushpa K. Skilled Support Staff
170 Shri Abdul Hakeem M.M. Skilled Support Staff
171 Shri Dharmaraju L.B. Skilled Support Staff
172 Shri Sujith Kumar Skilled Support Staff
173 Shri Naveen Raju K.G. Naik Skilled Support Staff
Thoothukudi
174 Shri S. Alagesan Skilled Support Staff
175 Shri I. Ravindran Skilled Support Staff
176 Shri S. Mariappan Skilled Support Staff
177 Shri M. Soundrapandian Skilled Support Staff
178 Shri M. Kalimuthu Skilled Support Staff
179 Shri K. Subramanian Skilled Support Staff
180 Shri A. Paul Pondi Skilled Support Staff
181 Smt. A. Usha Rani Skilled Support Staff
182 Shri C.S. Santhanakumar Skilled Support Staff
183 Shri K. Chandran Skilled Support Staff
184 Shri K. Krishnan Skilled Support Staff
185 Shri K. Anandan Skilled Support Staff
Vizhinjam
186 Shri B. Babu Skilled Support Staff
187 Smt. T. Jayakumari Skilled Support Staff
188 Shri S. Satheesh Kumar Skilled Support Staff
189 Ms. Sharanya M.P. Skilled Support Staff
190 Ms. Krishna Priya P.M. Skilled Support Staff
191 Shri Jithesh P.T. Skilled Support Staff
192 Smt. Shalini O. Skilled Support Staff
193 Shri Anoop K.G. Skilled Support Staff
194 Shri Greever Yoyak V. Skilled Support Staff
Chennai
195 Shri G. Chakrapani Skilled Support Staff
196 Shri P. Selvaraj Skilled Support Staff
197 Smt. R. Kalaiselvi Skilled Support Staff
198 Shri R. Kumaran Skilled Support Staff
199 Smt. R. Sarojini Skilled Support Staff
200 Smt. M. Sundari Skilled Support Staff
201 Smt. R. Eswari Skilled Support Staff
202 Ms. P. Prasannakumari Skilled Support Staff
203 Shri Midhun Muthayan Skilled Support Staff
204 Shri T. Balaraman Skilled Support Staff
205 Shri A. Vinoth Skilled Support Staff
206 Shri K. Prabhakaran Skilled Support Staff
207 Shri Raja Sekar R. Skilled Support Staff
208 Shri R. Yuvaraj Skilled Support Staff
209 Smt. Niranjana A. Skilled Support Staff
CANTEEN STAFF
1 Shri. P. V. George Canteen Attendant
2 Shri. M. V. Devassykutty Canteen Attendant
3 Shri. P. K. Purushan Canteen Attendant
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Research projects
In- house 12th plan (2012-2017)
Sl. 
No Project Code Title of the Project
PI of the 
project & 
Division
Co-PIs Duration
Total Cost 
(` in 
Lakhs)
Location
1.     FISHCMFRISIL
201200100001
GIS based management 
advisory support 
information system for 
the marine fisheries 
sector
Dr. T.V. 
Sathianandan
FRAD
Dr. J. Jayasankar
Dr. Somy Kuriakose
Dr. K.G. Mini
Shri Wilson T Mathew
Dr. Grinson George
Shri Vinaya kumar Vase
2012 - 2017 2822 Kochi
2.     FISHCMFRISIL
201200200002
Remote sensing assisted 
oceanologic biodynamic 
forecasting paradigm for 
Indian marine resources
Dr. J. Jayasankar
FRAD
Dr. T. V. Sathianandan
Dr. R. Narayanakumar
Dr. Somy Kuriakose
Dr. K.G. Mini
Shri Wilson T Mathew
Dr. Prathibha Rohit
Shri K.R. Sreenath
Dr. Gyanaranjan Dash
Smt. Anulakshmi Chellappan
Shri L. Ranjith
Dr. B.Johnson
Kum. Indira  Divipala
Shri N.Rajendra Naik
Dr. Grinson George
Dr. Reeta Jayasankar
Dr. G.B. Purushottama
Dr. Bindu Sulochanan
Dr. P.U. Zacharia
Dr. P. Hemasankari
Dr. Loveson Edward
Shri Vinaya  kumar Vase
Dr. D. Prema
Dr. I. Rajendran
Dr. Amir Kumar Samal
2012 - 2017 454.68 Kochi
Mangalore
Mumbai
Veraval
Tuticorin
Chennai
Visakhapatnam
3.     FISHCMFRISIL
201200300003
Development of Fishery 
Management Plans for 
Sustaining Marine  
Fisheries of Kerala and 
Lakshadweep
Dr. Rekha  J. Nair
DFD
Dr. P. U. Zacharia
Dr. T. M. Najmudeen
Dr. V. Venkatesan
Dr. G. Maheswarudu
Dr. Josileen Jose
Dr. S. Lakshmi Pillai
Dr. Rekha Devi Chakraborty
Dr. E. M. Abdusammad
Dr. U. Ganga
Shri K. P. Said Koya
Dr. P. K. Asokan
Dr. M.K. Anil
Dr. K.N. Saleela
Dr. B. Santhosh
Dr. Somy Kuriakose
Dr. R. Vidya
Shri Subal Kumar Raul
2012 - 2017 955.33 Kochi
Calicut
Vizhinjam
4.     FISHCMFRISIL
201200400004
Development of Fishery 
Management Plans for 
Sustaining Marine 
Fisheries of Gujarat
Shri K. 
Mohammed Koya
PFD
Smt. Swatipriyanka Sen
Dr. Gyanaranjan Dash
Shri Vinaya kumar Vase
2012 - 2017 711.28 Veraval
5.     FISHCMFRISIL
201200500005
Assessment of 
Elasmobranch Resources 
In The Indian Seas
Dr. Shoba Joe 
Kizhakudan
DFD
Dr. P. U. Zacharia
Dr. K. S. Sobhana
Dr. T. M. Najmudeen
Dr. Rekha. J. Nair
Dr. P.P. Manojkumar
Dr. Sujitha Thomas
Smt. M. Muktha
Dr. G. B. Purushottama
Smt. Swaipriyanka Sen
Dr. B. Santhosh
Shri R. Saravanan
Shri L.Ranjith
2012 - 2017 492.7 Chennai
Kochi
Vizhinjam
Mangalore
Mumbai
Veraval
Tuticorin
Mandapam
Visakhapatnam
6.     FISHCMFRISIL
201200600006
Development of fishery 
management plans for 
sustaining marine 
fisheries of Karnataka and  
Goa
Dr. Prathibha 
Rohit
PFD 
Dr. A. P. Dineshbabu
Dr. Sujitha Thomas
Dr. K.M. Rajesh 
Dr. Geetha Sasikumar
Dr. P.S. Swathilekshmi
Dr. Bindu Sulochanan
Dr. K.G. Mini
2012 - 2017 447.5 Mangalore
7.     FISHCMFRISIL
201200700007
Development of 
strategies to sustain the 
stock and fishery of large 
pelagics in Indian waters
Dr. E.M. 
Abdussamad
PFD
Shri K.P. Said  Koya
Shri K. Mohammed Koya
Smt. Anulekshmi Chellappan
Dr. Prathibha Rohit
Dr. K.M. Rajesh 
Dr. U. Ganga
Dr. S. Jasmine
Dr. M. Sivadas
Dr. A. Margaret Muthu 
Rathinam
Dr. Shubhadeep Ghosh
Dr. K.G. Mini
Shri Nakhawa Ajay Dayaram
Shri Subal Kumar Roul
2012 - 2017 686.5 Kochi
Calicut
Vizhinjam
Mangalore
Mumbai
Veraval
Tuticorin
Chennai
Visakhapatnam
8.     FISHCMFRISIL
201200800008
Development of Fishery 
Management Plans for 
sustaining  Marine 
Fisheries of Tamil Nadu 
and Puducherry
Dr. M. Sivadas
PFD
Dr. P. P. Manojkumar 
Dr. I. Jagdis
Dr. P. T. Sarada
Dr. Sobha Joe Kizhakkudan
Dr. Margaret Muthu Rathinam
Kum. Indira  Divipala
Dr. K. N. Saleela
Dr. Grinson George
Shri R. Saravanan
Dr. M. Rajkumar
Smt. Surya S.
Smt. Kavitha M.
2012 - 2017 450.638 Tuticorin
Chennai
Mandapam
Vizhinjam
9.     FISHCMFRISIL 
201200900009
GIS based resource 
mapping of distribution 
and abundance of 
finfishes and shellfishes 
off Indian coast for 
suggesting operational 
based strategies for 
fisheries management
Dr. A.P. 
Dineshbabu
CFD 
Shri K. Mohammed Koya
Dr. Gyanranjan Dash
Smt. Swatipriyanka Sen
Smt. Anulekshmi Chellappan
Dr. Prathibha Rohit
Dr. Sujitha Thomas
Dr. K. M. Rajesh
2012 - 2017 795.88 Mangalore
Karwar
Mumbai
Veraval
Calicut
Kochi
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Dr. Senthil Murugan
Dr. P. P. Manojkumar
Dr. Josileen Jose
Dr. S. Lakshmi Pillai
Dr. Rekha Devi Chakraborty
Dr. T.M. Najmudeen
Dr. K.N. Saleela
Dr. P. T. Sarada
Dr. M. Sivadas
Dr. Shobha Joe Kizhakkudan
Kum. Indira  Divipala
Dr. Shubhadeep Ghosh
Smt. M. Muktha
Shri N. Rajendra Naik 
Dr. Ratheesh Kumar
Vizhinjam
Tuticorin
Chennai
Visakhapatnam
10.  FISHCMFRISIL
201201000010
Development of fishery 
management plans for 
sustaining marine 
fisheries of Maharashtra
Dr. V.V. Singh
FEMD
Smt. Anulekshmi Chellappan
Dr. G. B. Purushottama
Shri S. Ramkumar
Shri Nakhawa Ajay Dayaram
2012 - 2017 1135.66 Mumbai
11.  FISHCMFRISIL
201201100011
Development of Fisheries 
Management Plans 
(FMPs) for  Sustaining 
marine fisheries of 
Andhra Pradesh
Smt. M. Muktha
DFD
Dr. Shubhadeep Ghosh
Shri Loveson Edward
Shri N. Rajendra Naik
Dr. Wilson T Mathew
Smt. Jasmine F.
2012 - 2017 589.2 Visakhapatnam
12.  FISHCMFRISIL
201201200012
Development of Fishery 
Management Plans 
(FMPs) for the bivalve 
fisheries of India.
Dr. Geetha 
Sasikumar
MFD
Dr. K. S. Mohamed
Dr. I. Jagdis
Dr. V. Venkateshan
Dr. P. K. Asokan
Dr. M.K. Anil
Dr. Vidya R.
Ms. Jasmie F.
Ms. Kavitha M.
2012 - 2017 515.2 Mangalore
Calicut
Kochi
Vizhinjam
Tuticorin
Visakhapatnam
13.  FISHCMFRISIL
201201300013
Evaluation of ornamental 
gastropod fisheries in 
India and assessment of 
shell craft industry
Dr. I. Jagadis
MFD
Dr. V. Venkatesan
Dr. Shyam S. Salim
Shri C. Kalidas
Smt. Kavitha M.
Smt. Jasmine F.
2012-2015 166.96 Tuticorin
Kochi
14.  FISHCMFRISIL
201201400014
Sustainable molluscan 
mariculture practices
Dr. P.K. Asokan
MFD
Dr. K. S. Mohamed
Dr. I. Jagdis
Dr. Geetha Sasikumar
Dr. M. K. Anil
Dr. V. Kripa
Dr. P. Kaladharan
Dr. V.P. Vipinkumar
Dr. R. Vidya
2012 - 2017 408.3 Calicut
Kochi
Vizhinjam
Mangalore
Tuticorin
15.  FISHCMFRISIL
201201500015
Bioinventorying and 
biodiversity valuation of 
marine organisms in 
selected marine 
ecosystems along the 
Indian coast
Dr. K. K. Joshi
MBD
Dr. P. Laxmilatha
Dr. Molly Varghese
Dr. S. Jasmine
Dr. R. Narayanakumar
Shri K. R. Sreenath
Shri R. Saravanan
Shri L. Renjith
2012 - 2017 460 Kochi
Vizhinjam
Mumbai
Veraval
Tuticorin
Mandapam
Visakhapatnam
Shri Pralaya Ranjan Behera
Shri S. Ramkumar
Dr. K.Vinod
Smt. Divya Viswambaran
Dr. Miriam Paul Sreeram
16.  FISHCMFRISIL
201201600016
Investigations on 
vulnerable coral reef   
ecosystems  of  Indian 
waters with special  
emphasis on formulation 
of  management 
measures for  
conservation
Dr. S. Jasmine
MBD
Dr. K. Vinod
Dr. Molly Varghese
Dr. K. S. Sobhana
Shri K. R. Sreenath
Shri R. Saravanan
Shri L. Ranjith
2012 - 2017 645.7 Vizhinjam
Kochi
Calicut
Veraval
Tuticorin
Mandapam
Shri Pralaya Ranjan Behera
Shri S. Ramkumar
Dr. P. Laxmilatha
Dr. Miriam Paul Sreeram
Smt. Divya Viswambaran
Chennai
Visakhapatnam
17.  FISHCMFRISIL
201201800018
Ecosystem process of 
critical marine habitats 
and development of 
protocols for restoration
Dr. V. Kripa
FEMD
Dr. D. Prema
Dr. R. Jayabaskaran
Dr. P. Kaladharan
Dr. Bindhu Sulochanan
Dr. V. V. Singh
Dr. P. S. Asha
Smt. P. Hemasankari
Shri Loveson Edward
Dr. GeethaSasikumar
Dr. K. Vijayakumaran
Dr. ReetaJayasankar
Dr. Kapil Sukhdhane 
Smt. Ramya Abhijith 
Shri Thirumalai Selvan 
Dr. Shelton Padua
2012 - 2017 1095 Kochi
Calicut
Mangalore
Mumbai
Tuticorin
Chennai
Visakhapatnam
18.  FISHCMFRISIL
201201900019
Pollution and litter in the 
coastal and marine 
ecosystem and their 
impact
Dr. P. Kaladharan
FEMD
Dr. V. Kripa
Dr. D. Prema
Dr. R. Jayabaskaran
Dr. BindhuSulochanan
Dr. V. V. Singh
Dr. P. S. Asha
Smt. P. Hemasankari
Shri Loveson Edward
Dr. K. Vijayakumaran
Dr. ReetaJayasankar
Dr. Kapil Sukhdhane 
Smt. Ramya Abhijith 
Shri. Thirumalai Selvan 
Dr Shelton Padua
2012 - 2017 1337.7 Kochi
Mangalore
Mumbai
Tuticorin
Chennai
Visakhapatnam
19.  FISHCMFRISIL
201202000020
Economics of marine 
fisheries and sustainable 
management: Policy 
Issues and Interventions
Dr. R. 
Narayanakumar
SEETTD
Dr. M. S. Madan
Dr. C. Ramachandran
Dr. Shyam. S. Salim
Dr. P. S. Swathi lekshmi
Dr. N. Aswathy
Dr. R. Geetha
2012 - 2017 237 Kochi
Mangalore
Tuticorin
Mandapam
Chennai
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Dr. B. Johnson
Dr. P. Shinoj
20.  FISHCMFRISIL
201202100021
 An input output 
economic optimization 
model for marine 
fisheries at Tuticorin 
Fishing Harbour
Dr. M.S. Madan
SEETTD
Dr. N. Aswathy
Dr. M. Sivadas
Shri L. Ranjit
2012 - 2016 72.01 Tuticorin
Kochi
21.  FISHCMFRISIL
201202200022
Capacity development for 
Ecosystem Based 
Responsible Fisheries 
Management in India- A 
co-learning action 
research
Dr. C. 
Ramachandran
SEETTD
Dr. V.P Vipinkumar
Dr. P. S. Swathilakshmi
Dr.  B. Johnson
Dr. P. Shinoj
2012 - 2017 103.75 Kochi
Mangalore
Mandapam
22.  FISHCMFRISIL
201202300023
Supply chain 
management  of marine 
fisheries sector In India 
Dr. Shyam S. 
Salim
SEETTD
Dr. R. Narayanakumar
Dr. M. S. Madan
Dr. T. V. Sathianandan
Dr. V.P. Vipinkumar
Dr. N. Aswathy
Dr. R. Geetha
Dr. B. Johnson
2012 - 2017 239.72 Kochi
Tuticorin
Mandapam
Chennai
23.  FISHCMFRISIL
201202400024
Development and 
standardization of seed 
production technologies 
for selected high value 
finfishes and shellfishes
Dr. A.K Abdul 
Nazar
MD
Dr. R. Jayakumar
Dr. G. Tamilmani
Dr. M. Sakthivel
Dr. P. Rameshkumar
Shri C. Kalidas
Dr. K. Madhu
Dr. Rema Madhu
Dr. Boby Ignatius
Dr. Imelda Joseph
Dr. Shoji Joseph
Dr. Ritesh Ranjan
Smt. Biji Xavier
Dr. B. Santhosh
Dr. K. K. Philipose
Dr. Jayashree Loka
Dr. T. Senthil Murugan
Dr. D. Divu
Dr. Joe K. Kizhakudan
Dr. Gulshad Mohammed
Shri Loveson Edward
Shri Pralaya Ranjan Behera
Dr. Amir Kumar Samal
Dr. Sekar Megarajan
Dr. P. P. Sureshbabu
Dr. K.K. Anikuttan
Smt. Shilt M. T.
Shri S. Chandrasekar
2012 - 2017 3621.85 Mandapam
Tuticorin
Chennai
Visakhapatnam
Kochi
Vizhinjam
Calicut
Karwar
Veraval
24.  FISHCMFRISIL
201202500025
Innovations in sea cage 
farming and Coastal 
mariculture
Dr. K.K. Philipose
MD
Dr. Jayasree Loka
Dr. Senthil Murugan
Dr. Krupesha Sharma
Dr. D. Divu
Dr. A.K. Abdul Nazar
Dr. R. Jayakumar
2012 - 2017 2304.4 Karwar
Veraval
Mangalore
Kochi
Calicut
Dr. G. Tamilmani
Dr. P. Ramesh Kumar
Dr. M. Saktivel
Shri C. Kalidas
Dr. B. Johnson
Dr. Ritesh Ranjan
Smt. Biji Xavier
Dr. Rema Madhu
Dr. K. Madhu
Dr. Boby Ignatius
Dr. Imelda Joseph
Dr. Shoji Joseph
Dr. N. Aswathy
Dr. A.P Dinesh Babu
Dr. Sujitha Thomas
Dr. Joe K. Kizhakudan
Shri K. Mohammed Koya
Dr. Gulshad Mohammed
Dr. P. P. Manoj Kumar
Dr. Reeta Jayasankar
Dr. B. Santhosh
Dr. Amir Kumar Samal
Dr. Sekar Megarajan
Vizhinjam
Tuticorin
Mandapam
Chennai
Visakhapatnam
25.  FISHCMFRISIL
201202600026
Health   Management  in  
selected  finfish  and  
shellfish  for       
mariculture and 
aquariculture & 
bioprospecting from 
marine resources
Shri N. K. Sanil
MBTD
Dr. P. Vijayagopal
Dr. Kajal Chakraborty
Dr. M. A. Pradeep
Dr. Sandhya Sukumaran
Dr. P. K. Asokan
Dr. I. Rajendran
Dr. Krupesha Sharma
Dr. Jayasree Loka
Dr. M. K. Anil
Dr. Joe K. Kizhakudan
Dr. Vidya Jayasankar
Dr. V. Srinivasa Raghavan
Dr. Rithesh Ranjan
Dr. P. Ramesh Kumar
Ms. Saloni Shivam
Smt. Reshma K.J.
2012 - 2017 1026 Kochi
Vizhinjam
Calicut
Karwar
Mandapam
Chennai
Visakhapatnam
26.  FISHCMFRISIL
201202700027
Aquatic feed 
biotechnology for 
mariculture and  
aquariculture
Dr. P. Vijayagopal
MBTD
Dr. I. Rajendran
Dr. M. A. Pradeep
Dr. Joe K. Kizhakudan
Dr. Boby Ignatius
Dr. Krupesha Sharma
Dr. Vidya Jayasankar
Dr. Kajal Chakraborty
Shri C.  Kalidas
Mr. D. Linga Prabu
Mr. S. Chandrasekar
Mr. Sanal Ebenezer
2012 - 2017 1356 Kochi
Vizhinjam
Karwar
Mandapam
Chennai
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27.  FISHCMFRISIL
201202800028
Genetics, genomics and 
biotechnological 
applications in 
mariculture and fishery 
resources management
Dr. A. 
Gopalakrishnan
Dr. Sandhya Sukumaran
Dr. V. Srinivasa  Raghavan
Dr. M. A. Pradeep
Dr. P. Kaladharan
Dr. C.P. Suja
Dr. N. S. Jeena
2012 - 2017 394.5 Kochi
Chennai
Tuticorin
28.  FISHCMFRISIL
201202900029
Development of tissue 
culture technology for  
in vitro production of 
pearls from the blacklip 
pearl oyster Pinctada 
margaritifera and 
refinement of in vitro 
pearl formation in 
Pinctada fucata
Dr. C.P. Suja
MBTD
Dr. Vidya Jayasankar
Dr. V. Srinivasa Raghavan
Kum. Indira Divipala
2012 - 2015 351 Tuticorin
Chennai
29.  FISHCMFRISIL
201203100031
Derivation and 
characterization of 
embryonic (ES) and 
induced pluripotent (iPS) 
stem cell lines from 
selected marine fish 
species aimed at 
mariculture/conservation
Dr. K. S. Sobhana
MBD
Dr. K. Madhu
Dr. Rema Madhu
Shri C. Kalidas
Dr. M. Sakthivel
2012 - 2017 144 Kochi
Mandapam
Tuticorin
30.  FISHCMFRISIL
201203200032
Trawl fishery of the  
Northeast coast of India: 
An appraisal
Dr. Shubhadeep 
Ghosh
PFD
Dr. Reeta Jayasankar
Smt. M. Muktha
Shri Pralaya Ranjan Behera
Shri N. Rajendra Naik
2012 - 2015 101.7 Visakhapatnam
31.  FISHCMFRISIL
201400100033
Assessment and valuation 
of  Coral reef Island 
ecosystem
Dr. P. Laxmilatha
MBD
Dr. R. Narayanakumar
Dr. S. Jasmine
Sri. K.R. Sreenath
Shri R. Saravanan
Shri Pralaya Ranjan Behera
Shri L. Ranjith
Shri S. Ramkumar
Smt. Divya Viswambharan
2014- 2017 169 Kochi
Vizhinjam
Karwar
Mumbai
Veraval
Tuticorin
Mandapam
Visakhapatnam
32.  FISHCMFRISIL
201400200034
Resource assessment, 
exploitation and 
utilization of marine 
algae from Indian Coasts
Dr. P. Kaladharan
FEMD
Dr. Reeta Jayasankar
Dr. V. V. Singh
Dr. B. Johnson
Shri Loveson edward
2014-2017 121.2 Kochi
Mandapam
Visakhapatnam
33.  FISHCMFRISIL
201400300035
Gender mainstreaming 
and Impact of self help 
groups in Marine 
Fisheries Sector
Dr. V.P. 
Vipinkumar 
SEETTD
Dr. R. Narayanakumar
Dr. C. Ramachandran
Dr. P.S. Swathilakshmi
Dr. Shyam. S. Salim
Dr. N. Aswathy
Dr. B. Johnson
Dr. Shinoj Subrammannian
Dr. Reeta Jayasankar
2014- 2017 70 Kochi
Mangalore
Mandapam
Visakhapatnam
34.  FISHCMFRISIL
201500100036
Critical assessment of 
reproductive strategies 
and growth patterns of 
selected high value 
finfishes for Mariculture
Dr. Imelda 
Joseph
MD
Dr. K. Madhu
Dr. Boby Ignatius
Dr. JayasreeLoka
Dr. A. K. Abdul Nazar
Dr. G. Tamilmani
Dr. K. Anikuttan
Ms. MuktaMenon
Dr. Joe Kizhakudan
Dr. B. Santhosh
2015-2017 104 .00 Kochi
Mandapam
Visakhapatnam
Chennai
Sl.No Title of the project Principal Investigator Funding Agency Duration
Total cost  
(` In lakhs)
1 Commercial viability of black pearl production in 
the A&N Islands and Conservation mariculture of 
ETP gastropods
Dr. K.S. Mohammed MoES- CMLRE 2012-2017 254.425
2 Flow of matter through trophic levels and 
biogeochemical cycles in marine and estuarine 
ecosystems 
Dr. Sujitha Thomas MoES 2010-2015 89.002
3 National Initiative on Climate Resilient Agriculture 
(NICRA)
Dr. P.U. Zacharia DARE- ICAR 2012-2017 249
4 Seed Production of Marine Food Fishes and 
Ornamental Fishes 
Dr. K. Madhu ICAR- Revolving 
Fund
2012-2017 2570.37
5 Satellite telemetry studies for understanding 
environmental preferences and migratory patterns 
of yellowfin tuna, Thunnusalbacares in the Indian 
Ocean 
Dr. Prathibha Rohit MoES- INCOIS 2012-2017 63
6 Towards developing models for prediction of 
recruitment success in major Indian marine fish 
stocks 
Dr. V. Kripa MoES- CMLRE 2012-2017 95
7 Assessment of Deep-Sea Fishery Resources of the 
Continental slope of the Indian EEZ
Dr. U. Ganga MoES-CMLRE 2012-2017 95.76
8 Resources assessment and Barcoding of 
Elasmobranches 
Dr. P.U. Zacharia MoES-CMLRE 2012-2017 81
9 Eco-biological investigations on major pelagic 
fishes and eco biological modelling of the 
epipelagic  habitat off Kerala and Lakshadweep 
Dr. V. Kripa MoES-INCOIS 2012-2017 88.26
10 Integrative taxonomy of Deep Sea Shrimp 
Resources among the Southern Coast of India 
Dr. Rekhadevi Chakraborty DST 2013-2016 23
11 Stock characterization, captive breeding, seed 
production and culture of hilsa (Tenualosa ilisha)
Dr. Ritesh Ranjan ICAR- NFBSFARA 2012-2017 158.91
12 Polyunsaturated fatty acid enriched formulations 
from locally available low value fish and fishery 
by-catch for use as nutraceuticals and aquafeed
Dr. Kajal Chakraborty DST 2013-2016 43.08
13 Development of antimicrobial, anti-inflammatory 
and anticancer agents from the marine organisms 
and micro-organisms
Dr. Kajal Chakraborty MoES 2013-2016 25
14 Global learning for local solution: Reducing 
vulnerability of marine dependent coastal 
communities 
Dr. A. Gopalakrishnan
(Dr. Shyam S. Salim)
Belmont Forum 
through MoES
2013-2016 165.75
15 National Surveillance Programme for aquatic animal 
diseases 
Shri N.K. Sanil NFDB 2013-2018 122.01
16 Outreach activity on fish genetic stocks Dr. A. Gopalakrishnan ICAR Outreach 2012-2017 100
17 Nutrient profiling and evaluation  of fish as a dietary 
component 
Dr. Kajal Chakraborty ICAR-Outreach 2012-2017 100
18 ICAR Outreach activity on fish feeds Dr. P. Vijayagopal ICAR Outreach 2012-2017 100
19 Characterization of Polysaccharides and Phenolics 
from Marine Macroalgae as Defense metabolites 
against oxidative stress and inflammation
Dr. Kajal Chakraborty DST 2012-2017 36.3
Research projects
Externally funded
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20 Capacity building on seed production of selected 
marine ornamental fishes to fisherwomen in Gulf of 
Mannar Region 
Dr. B. Johnson GoMBRT 2014-2016 10.92
21 Participatory management for conservation of 
seahorses in the Gulf of Mannar, south-east coast of 
India 
Dr. K. Vinod BOBLME 2014-2015 26.4
22 An evaluation of the current conservation measures 
on sea cucumber stocks in Palk Bay and Gulf of 
Mannar 
Dr. P.S. Asha BOBLME 2014-2015 26.75
23 Molecular approach to diet analysis in selected 
commercially important tunas  
Dr. Sandhya Sukumaran DST 2014-2017 17
24 Phytochemicals/High Value Compounds Dr. Kajal Chakraborty ICAR-PLATFORM 2012-2017 334.5
25 A study on the estimation of input cost of marine 
fishery (including Prawns and high valued fish for 
arriving at Gross Valued Added  (GVA) 
Dr. R. Narayanakumar MoSPI-CSO 2014-2016 34.7
26 Assessment of extent of Community dependence 
on the coastal Ecologically Sensitive Areas in 
Vembanadu Lake 
Dr. Shyam S. Salim NCSCM Apr-15 5.5
27 A Strategic assessment of mud crab farming 
potential in brackishwater stretches between Velas 
and Dabhol in the Ratnagiri District of Maharashtra 
Dr. K. Vinod UNDP-GEF 2015-2016 8
28 Derivation and characterization of embryonic stem 
(ES) cell lines from the marine ornamental maroon 
clown fish Premnas biaculeatus and induced 
pluripotent stem (iPS) cell lines from the humpback 
grouper Chromileptes altivelis
Dr. K.S. Sobhana DBT 2015-2018 64.3045
29 Mapping of deep-sea and hypersalinemicrobiota 
and characterization using meta-omics approaches 
for bio prospecting of novel genes 
Dr. M. A. Pradeep ICAR AMAAS –
NBAIM
2014-2017 32.22
30 Determination of the conservation value of the 
mangroves of Andhra Pradesh 
Dr. Grinson George NCSCM April-August 
2015
9.5
31 Performance appraisal of Theeramythiri initiatives in 
Kerala – A socio economic impact assessment 
Dr. Shyam S Salim SAF-DoF-GoK July 2015 – June 
2016
12
32 Remote sensing & GIS for ecosystem based marine 
living resources management 
Dr. A.P. Dinesh Babu SAC April 2015-March 
2018
20
33 Molecular taxonomy and phylogeny of Cones 
(Cone snails) and Strombs (Mollusca, Gastropoda) 
of the Indian coast 
Dr. P. Laxmilatha DBT 2015-2018 58.534
34 Development of protocols and capacity building on 
stranding, beaching and post-mortem analysis of 
Cetaceans 
Dr. Krupesha Sharma UNDP-GEF January 2014-   
September 2016
25.4
35 Scaling up of bivalve farming at Sindhudurg District 
in the State of Maharashtra 
Dr. P.K. Asokan UNDP-GEF 2015-16 13
36 Modelling biogeochemical cycles in coastal oceans Dr. Vinaya Kumar Vase SAC 2015-2018 19.14
37 Genetic tagging of spawning populations of Indian 
oil sardine, Sardinella longiceps along southwest 
coast of India using microsatellite markers 
Dr. Sandhya Sukumaran KSCSTE 2015-2017 24.5
No. Client Project title PI Status Amount (` lakhs)
1006270 The Project Director
International Fund for 
Agricultural Development 
(IFAD)  assisted Post Tsunami 
Sustainable Livelihood 
Programme, (PTSLP)
Tamil Nadu Corporation for 
Development of Women Ltd.,
100, Anna Salai,
Guindy, Chennai
Consultancy on artificial reefs 
in inshore waters of four 
districts of Tamil Nadu
 Shoba Joe Kizhakkudan Part II in progress 19.9
1006919 Commissioner of Fisheries, 
Dept. of Fisheries, Govt. of 
Tamil Nadu
Installation of artificial reefs in 
inshore waters of two villages 
in Kancheepuram District of 
Tamil Nadu
 Shoba Joe Kizhakkudan Part II in progress 30
1006718 Director of Fisheries,
Dept. of Fisheries,
Tamil Nadu
Installation of artificial reefs in 
the inshore waters of 
seventeen villages along Tamil 
Nadu coast
Laxmilatha P. In progress 260.8
1005842 P. Koteswara Rao
Joint Director of 
Fisheries, ViVisakhapatanam,
Andhra Pradesh
Installation of artificial reef at 
a selected site off 
Visakhapatnam, Andhra 
Pradesh
Loveson Edward In progress 30.32
1002796 Mr. Edgar Endrukaitis,
Director,
Biodiversity Programme,
A-2/18, Safdarjung Enclave,
New Delhi – 110 029
Assessment of eco-labeling as 
tool for conservation and 
sustainable use of biodiversity 
in Ashtamudi Lake, Kerala 
(Southwest coast of India)
K. Sunil Mohamed In progress 36.77
1002520 Managing Director, Vision 
Varkala Infrastructure 
Development Corporation 
Ltd., Thiruvananthapuram
Pre feasibility study of Sea 
Life leisure Park at Kappil, 
Varkala
M.K. Anil In progress 1.98
1006299 Program Director, 
Management of Coastal and 
marine protected areas, 
Biodiversity program office, 
GIZ, New Delhi
Study on enhancing the 
effectiveness of conservation 
potential of marine mammals 
in Indian seas
R. Jeyabaskaran In progress 15.41
1006469 The Project Director
IFAD  assisted PTSLP,
Tamil Nadu Corporation for 
Development of Women Ltd.,
100 Anna Salai Rd,
Guindy, Chennai
Consultancy on livelihood 
enhancement of fishermen 
through deployment of AR in 
inshore waters along the six 
districts of TN
Joe Kizhakudan In progress 92.98
1006655 M/s JSW Infrastructure 
Limited, JSW Centre, Bandra 
Kurla    Complex, Bandra 
(East),  Mumbai
Assessment of impact on fish 
production due to 
development of all-weather 
captive jetty at Nandgaon, 
Maharashtra
V. V. Singh In progress 68.59
1007441 The Gujarat Livelihood 
Promotion Company Ltd.,
Block-18, 3rd Floor, Sector -11,
Udhyog Bhavan,
Gandhinagar – 382 011
Gujarat 
Feasibility study for 
commercial scale seaweed 
cultivation in Gujarat under 
project Sagar Lakshmi
Mohamed Koya K. In progress 10
1007871 Chief Executive Officer,
Dept. of Fisheries,
Union Territory of 
Lakshadweep,
Kavaratti- 682 555
Setting up of  Modern 
Aquarium at Dept. of Fisheries, 
Union Territory of 
Lakshadweep, Kavaratti.
M.K. Anil Approval pending from
ICAR
54.7
TOTAL 621.45
Research projects
Consultancy
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Research management &  
staff welfare
Research Advisory 
Committee (RAC)
The 20th RAC meeting was held 
during 28-29 March 2016 at 
CMFRI, Kochi. Following members 
of the RAC attended the meeting:
Dr. B.N. Desai, Former Director 
NIO - Chairman
Dr. Praveen Puthra, ADG (M.Fy.), 
ICAR - Member
Dr. E. Vivekanandan -  Member
Dr. R.A. Selvakumar - Member
Dr. A. Gopalakrishnan, Director, 
CMFRI - Member
Dr. P.U. Zacharia, Head I/c, DFD, 
CMFRI - Member Secretary
All heads of Divisions and SICs 
of Regional/Research centers 
and KVK, Ernakulam attended 
the meeting. A brief presentation 
on the major achievements 
of CMFRI during 2015-16 and 
targets for 2016-17 was made by 
Dr. A. Gopalakrishnan, Director, 
CMFRI. The action taken report 
of the 19th RAC was presented 
by the Member Secretary, Dr. 
P.U Zacharia. Dr. B. N. Desai, 
Chairman expressed happiness 
on the excellent progress and 
overall achievements made 
during the year.
All heads of Divisions and SICs 
made presentations on the 
progress of works done. During 
the concluding session on  
29 March, 2016 Dr. Zacharia,  
thanked Chairman and all 
members of the committee for 
20th RAC Meeting
22nd IRC meeting
IJSC meeting 2015 at CMFRI, Kochi on 21 September 2015
whole hearted support and co-
operation.
Recommendations of 20th RAC:
 Capture Fisheries related 
research programs should 
go for inter-divisional 
collaboration and interpret 
fishery and biology data 
not just in terms of stock 
status but also into related 
aspects like value-chain 
and marketing.
 Policy Plans to be prepared 
for expanding cage farming 
as a means of increasing 
fish production from 
marine systems.
 Large amount of bycatch 
generated by the fisheries 
at Mangalore and vast data 
available on GIS platform at 
the Mangalore RC need to be 
used to prepare EAFM plans.
 Predictive modelling 
exercises to explore and 
forecast changes in fisheries 
to be done especially using 
oil sardine as case study.
 Emphasis on plastic pollution 
menace should be addressed 
and data collected regularly 
by sister institutes like ICAR-
CIFT should be made use of.
 Mangrove and other 
biodiversity and habitat 
restoration programs to be 
documented for their costs 
and benefits with regards to 
ecosystem service values.
 Analysis of under 
performance of fisheries 
with respect to quality/
quantity and process loss 
as done by UNEP for global 
fisheries to be attempted for 
Indian scenario.
 Mariculture research done at 
multiple centres should be 
prioritized and the experiences/
lessons learnt should be 
documented along with record 
of negatives so that issues can 
be dealt appropriately by the 
research groups.
 Manual for identification 
of fish eggs and larvae to 
be prepared.
 Considering regional 
importance of vast marine 
fisheries resources of the 
Odisha coast, Puri Field 
centre need to be upgraded 
to Research Centre.
Institute Research 
Council (IRC)
The 22nd IRC meeting was 
held at CMFRI Kochi during 28 
April to 2 May 2015. Progress 
of research work/activities in 
the divisions, both in-house 
and externally funded; and 
sections were presented by the 
respective Heads of Divisions, 
Principal Investigators and 
Scientists/ Officers-in-charge of 
the concerned sections.
Institute Management 
Committee (IMC)
The 78th IMC meeting was 
held on 28 December 2015 at 
CMFRI, Kochi. Review of action 
taken on the items considered 
during the previous meeting 
was done. IMC approved the 
substitution of equipments listed 
in EFC document for the year 
2015-16 for Mandapam RC of 
CMFRI under AINP-Mariculture. 
IMC recommended nomination 
of Shri C. Muralidharan, CAO 
as member of the Institute 
Grievance Committee. IMC also 
recommended the proposals for 
getting approval and expenditure 
sanction of the Council for 
outsourcing security contract 
during 2016-17 and also for 
prioritized items of new works to 
be undertaken during 2016-17. 
The 79th IMC was held on 
29 February 2016 at CMFRI, 
Kochi. Review of action taken 
on items considered during 
previous meeting was done. 
IMC recommended following 
proposals: construction of type-
III quarters and civil construction 
for installing RAS and Brooder 
tank at Mandapam RC; repair 
of extended portion of building 
of CMFRI & CIFT at Veraval; 
procurement of equipment at 
Vizhinjam RC in substitution of 
equipments as approved under 
EFC; procurement of vehicle 
for KVK and substitution of 
equipment for procurement 
under NICRA Project.
Institute Joint Staff 
Council (IJSC)
The first and second meetings 
of the 13th IJSC of CMFRI were 
held at CMFRI, Kochi on 21 
September 2015 and 29 January 
2016 respectively. Various 
issues of the staff members 
were discussed and settled in 
the meetings.
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Training programme participation
During 2015-16, 28 scientists, 46 technical, 11 administrative and 61 skilled supporting staff 
attended various training programmes
Scientific Staff
Sl No Name of the training programme No. of participants Duration Organization
1 An Introduction to the blue ocean 1 1-12 June 2015 INCOIS, Hyderabad
2 Priority setting, monitoring and evaluation (PME) of agricultural research projects 1 2-6 June 2015 ICAR, NAARM
3 Remote sensing - An overview for decision makers 2 15-18 June 2015 IIRS, Dehradun
4 General management programme for Scientists 1 6-17 July 2015 ASCI, Hyderabad
5 Quantitative research, techniques and analysis using ‘R’ methods 1 17-19 August 2015
Nodal Office,  
Christ University, 
Trivandrum
6 Geospatial analysis of natural resources management using statistical tools 1 2-11 September 2015 NAARM, Hyderabad
7 Fishery stock assessment and ecosystem modeling 5
16-22 September 
2015 INCOIS, Hyderabad
8 General management programme for women Scientists 1
21 September -  
2 October 2015 ASCI, Hyderabad
9 Short course on Metagenomics - role of next generation sequencing and bioinformatics 2
26 October -  
4 November 2015
Anand Agricultural 
University, Gujarat
10 The Science of living for women scientists 1 26-30 October 2015 Vadodara, Gujarat
11 National seminar on Contextual relevance of ITKS in plant protection 1 28-29 October 2015
ICAR-IARI, Pusa 
Campus, New Delhi
12 Interactive co-learning workshop on Philosophy, Methods and Ethics in science 1 16-18 November 2015 Madras RC of CMFRI
13 Planning for sustainable coastal livelihoods 2 16-20 November 2015 ANSSIRD, Mysuru
14 Contextual relevance of ITKs in plant protection 1 28-29 November 2015
ICAR-IARI, Pusa 
Campus, New Delhi
15 Nutrigenomics approaches in fish nutritional research 2 8-18 December 2015 CIFE, Mumbai
16 Introduction to fish Taxonomy 1 15-20 February 2016 CMFRI, Kochi
17 Basics of fish ageing using hard parts for stock assessment 1 2-5 February 2016 CMFRI, Kochi
18 Hands on advancement instruments of water quality testing 1 11-15 January2016 NIH, Roorkee
19 Symposium on Genomics in aquaculture 1 28-30 January 2016 CIFA, Bhubaneswar
20 Stress management and time management building 1 20 January 2016 CMFRI, Kochi
Training and  
capacity building
Technical Staff
Sl No Name of the training programme No. of participants Duration Organization
1 Aquaculture diversification towards boosting pond productivity and farm income 1 8-28 July 2015 CIFA, Bhubaneswar
2
Training programme for newly recruited 
Technicians and Technical assistants of CMFRI 
head quarters
27 3 August -  4 September 2015 CMFRI, Kochi
3 Competence enhancement training programme for technical officers 2 19-28 August 2015 NAARM, Hyderabad
4 Fishery stock assessment and ecosystem modeling 2
16-22 September 
2015 INCOIS, Hyderabad
5 Responsible aquaculture 1 29 February -  11 March 2016
CDI, Wageningen UR, 
Netherlands
6 Hands on advancement instruments of water quality testing 1 11-15 January 2016 NIH, Roorkee
7 Auto CAD, Revit Architecture and structural analysis and design (STAAD) 1 10 days
CADD Centre, 
Ramnad
8 Stress management and time management building 11 20 January 2016 CMFRI, Kochi
Administrative Staff
Sl No Name of the training programme No. of participants Duration Organization
1. Data analytics through statistical software SPSS 1 24-27 March 2015 CIFE, Mumbai
2 Patent filling, processing & drafting 1 21-23 September 2015 RGIIPM, Nagpur
3. Public procurement 1 26-31 October, 2015 NIFM, Faridabad
4. Stress management and time management building 8 20 January 2016 CMFRI, Kochi
Skilled Support Staff
Sl No Name of the training programme No. of participants Duration Organization
1. Stress management and time management building 7 20-01-2016 CMFRI, Kochi
2. Orientation training programme for newly recruited skilled support staff 54 23-24 February 2016 CMFRI, Kochi
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Training Programmes organised
CMFRI organized 14 training programmes in various aspects of marine fisheries and mariculture
Sl No Subject of training Place of training
1. Breeding, hatchery management and cage culture of pompano and cobia Mandapam RC
2. Stock assessment of penaeid shrimps and portunid crabs along the Indian coast CMFRI, Kochi
3. GIS based resource mapping Mangalore RC
4. Interactive Co-learning Workshop on Philosophy Methods and Ethics in Science Veraval RC
5. Interactive Co-learning Workshop on Philosophy Methods and Ethics in Science Chennai RC
6. Interactive Co-learning Workshop on Philosophy Methods and Ethics in Science Tuticorin RC
7. Interactive Co-learning Workshop on Philosophy Methods and Ethics in Science Vizhinjam RC
8. Interactive Co-learning Workshop on Philosophy Methods and Ethics in Science Karwar RC
9. Interactive Co-learning Workshop on Philosophy Methods and Ethics in Science Visakhapatnam RC
10. Moving towards sustainable fisheries Madras RC
11. Open sea cage culture of marine finfishes and shell fishes Karwar RC
12. Training programme on advance in fisheries and aquaculture CMRI Kochi
13. Marine ornamental fish breeding and hatchery seed production CMFRI Kochi
14. Mussel seed production and spat grow out CMFRI Kochi
15. Capacity building of fisher women in Gulf of Mannar region on seed production of selected marine ornamental fishes Mandapam RC
16. Conservation and management of fisheries resources and statistical survey CMFRI Kochi
17. Basics of fish ageing using hard parts for stock assessment CMFRI Kochi
18. Cage culture Technology and demonstration Karwar RC
19. Brackishwater cage farming Mangalore RC
Annual Training Plan (ATP)
ATP for 2015-16 and 2016-17 
were prepared and submitted to 
HRM division of ICAR.
Ph.D. Programmes
58 scholars are pursuing 
doctoral degree programmes 
at CMFRI, Kochi and at centres 
under various universities.
List of Scholars submitted Ph.D. thesis
Name Guide University
Preetha K Dr. K.K Vijayan CUSAT
Subin C.S Dr. K.K. Vijayan CUSAT
Reynold Peter Dr. P.C Thomas CUSAT
Bini Thilakan Dr. Kajal Chakraborty CUSAT
Anusree V. Nair Dr. K.K. Vijayan CUSAT
Remya R Dr. Sunil Kumar Mohamed CUSAT
Selsa J Chakkalakkal Dr. Kajal Chakraborty Mangalore
Iyyapparajanarasima Pallavan G Dr. Kajal Chakraborty Mangalore
Distinguished visitors
CMFRI 
Headquarters, Kochi
Dr. Sanjeev Kumar Balyan, 
Minister of State for Agriculture 
and Farmers’ Welfare, Govt. 
of India
Dr. S. Ayyappan, Secretary 
DARE & DG ICAR, New delhi
Dr. Gurbachan Singh,  
Chairman, ASRB, New Delhi
Shri. Adityakumar Joshy IFS, 
Joint Secretary of Fisheries, 
DADF, Govt. of India
Dr. J. K. Jena, Deputy DDG (Fy.), 
ICAR, New Delhi
Dr. N. K. Krishna Kumar, 
DDG (Horticultural science), 
ICAR, New Delhi
Dr. P. Pravin 
ADG (Marine Fy.), ICAR, 
New Delhi
Shri. J. S. Chauhan, ADG (Seed), 
ICAR, New Delhi
Dr. A. K. Sharma, Director ICAR-
NBAIM, Mau, Uttar Pradesh
Dr. Ketut Sugama, Director, 
Central Research Institute 
on Aquaculture, Agency for 
Marine and Fisheries Research, 
Indonesia
Dr. Niels Svennevig, Research 
Institute for Aquaculture, Vietnam
Dr. Clive Jones, James Cook 
University, College of Marine 
and Environmental Sciences, 
Australia
Dr. Asmund Bjordal, Institute 
of Marine Research, Bergen, 
Norway
Dr. Kristoffer Lunde, EWOS AS, 
Bergen, Norway
Dr. Brit Hjeltnes, Norwegian 
Veterinary Institute, Bergen, 
Norway
Dr. Murwantoko, Department of 
Fisheries, Faculty of Agriculture, 
Universitas Gadjah Mada, 
Indonesia
Shri Marius Dalen, Norwegian 
Ministry of Trade, Industry 
and Fisheries, Department for 
Fisheries and Aquaculture, 
Norway
Dr. Derek Staples, Immediate 
Past President, AFS, Malaysia
Shri. R. S. Naik IAS, 
Commissioner of Fisheries, 
Andhra Pradesh
Shri. Wilmot Mcmillap, Bureau 
of National Fisheries, Liberia
Shri. Simon M. Komu, Ministry 
of Fisheries, Kenya
Shri. Ruth Muhunja, 
Department of Fisheries, Kenya
Shri. Nishat Ahmad, Director of 
Fisheries, Bihar
Shri. Ramachandra Shingare, 
CEO, DANICT, Lakshadweep
Shri. Md. Gotam Mehedi Hassan, 
Dept. of Fisheries, Bangladesh
Shri. Rohan Pethiycepola, 
Wildlife Heritage Trust, Sri Lanka
Prof. Kanthi K. Yapa, University 
of Ruhuna, Sri Lanka
Karwar 
Research Centre
Shri. Nivedith Alva, Chairman, 
Coastal Development Authority
Shri. Abhaychandra Jain, 
Minister of Youth Services and 
Fisheries, Karnataka
Shri. Ujjwal Kumar Ghosh, 
Deputy Commissioner of 
Uttara Kannada
Mangalore 
Research Centre
Shri. Ricks Bosch, Eco Coast 
Consultant, Euroconsult MMD, 
Netherlands
Dr. S. Venkata Reddy, Scientist F, 
Ministry of Environment, Forests 
and Climate Change, New Delhi
Dr. A. K. Vashist, ADG (PIM/ESM),  
ICAR, New Delhi
Vizhinjam 
Research Centre
Dr. J. K. Jena, DDG (Fy.), ICAR, 
New Delhi
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Major events
Inauguration of 5th International Symposium on Cage Aquaculture in Asia (CAA5), 25 November 2015
Inauguration of NICRA 4th Annual Workshop, 13 August 2015 NMFP 2016 - Stakeholder meeting with State Fisheries Department 
officials, 15 February 2016
Press meet in connection with release of National Marine fish 
landings data 2014 on 2 May 2015
Stakeholders Workshop at CMFRI Kochi, 18 April 2015
Director CMFRI receiving ICAR Best Annual Report Award 2014-15 on 23 January 2016
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Marine Fisheries Census 2016
Inauguration of Puri Field Centre of CMFRI
Joint Secretary (Fisheries) DADF, Govt. of India visiting CMFRI, 
Kochi on 15 June 2015
Meeting with Dr. S. K. Balyan, Minister of States for Agriculture, Govt. 
of India and Dr. Gurbachan Singh, Chairman, ASRB, 4 June 2015
Interactive Trainer’s Training Workshop jointly organised by CMFRI, 
NETFISH and MPEDA, 20-23 May 2015
Inaugural function of Winter School on “Advances in Mariculture for Production Enhancement and Sustainability” 
Inauguration of the National training on Marine Biotechnology 
for Fisheries Professionals
Inaugural function - Technology Demonstration Programme at 
Halga under AINP Maricultue
Workshop on AINP Mariculture at Vizhinjam Research Centre
Open house at Tuticorin RC in connection with CMFRI foundation 
day, 3 February 2016
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Marine biodiversity museum
The Designated National 
Repository Museum of 
CMFRI, Kochi recognized by 
the Government of India is 
authorized to keep in safe 
custody, specimens of different 
categories of biological material. 
Currently the museum houses 
2313 specimens belonging 
to different groups of marine 
organisms. 
New additions to the museum 
during 2015: Total specimens - 
202, New species - 6
VISITORS TO MUSEUM
A total of 11282 persons visited 
the Museum including students 
from 80 Schools and 109 
colleges. An income of `119100 
was generated as visitors fee.
New additions with accession numbers
Fishes
1. Odontanthias sp. GB.31.139.32.1
2. Sardinella longiceps Valenciennes, 1847 (stout) GB. 13.2.37.12.1
3. Sardinella longiceps Valenciennes, 1847 (slender) GB.13.2.37.12.2
4. Scomber japonicus Houttuyn, 1782 GB.31.135.12.6
5. Diodon histrix Linnaeus, 1758 GB.43.2.5.3
6. Scomber sp. nov. a. Holotype (1 No.) GB.31.135.12.7
7. Scomber sp. nov. b. Paratype I GB.31.135.12.7.1
8. Scomber sp. nov. c. Paratype II GB.31.135.12.7.2
9. Dipturus sp. nov. a. Holotype GA.11.1.26.4
10. Dipturus sp. nov. b. Paratype GA.11.1.26.4.1
11. Callionymus garetae Regan, 1905 GB.31.22.3.150
12. Champsodon longipinnis Matsubara & Amaoka, 1964 GB.31.133.2.5
13. Lutjanus sebae (Cuvier, 1816) GB.31.88.7.60.1
14. Polymixia fusca Kotthaus, 1970 GB.34.1.1.3
15. Gymnura poecilura (Shaw, 1804) Neotype GA.10.4.2.6
16. Halieutaea stellata (Vahe, 1797) GB.25.15.4.6
17. Ebosia falcata Eschmeyer and Rama Rao, 1978 GB.38.24.11.8
18. Bemprops caudimacula Steindachner, 1876 GB.31.113.1.5
Molluscs
1. Synapta maculata (Chamisso and Eysenhardt, 1821) FD.3.3.3
2. Ophiothrix purpurea Von Martens hadton, 1867 FB.2.2.1
3. Glossodoris cincta (Bergh, 1889 ) DB.40.2.1
4. Phyllidia coelestis (Bergh, 1905) DB.40.3.1
5. Phyllidiella zeylanica (Kelaart, 1859) DB.40.4.1
6. Tellina scobinata Linnaeus, 1758 DC.17.1.4
7. Cerithium nodulosum Brugiere, 1792 DB.9.1.4
8. Luria Isabella (Linnaeus, 1758) DB.15.1.18
9. Codakia punctata (Linnaeus, 1758) DB.41.1.1
10. Diniatys dentifer (A. Adams, 1850) DB.38.1.2
11. Harpa amouretta Roding, 1798 DB.31.1.3
12. Thalessa virgata (Dilwyn, 1817) DB.22.9.6
13. Nassarius papillosus (Linnaeus, 1758) DB.13.2.5
14. Nerita maura Recluz, 1841 DB.5.1.5
15. Canarium ochroglottis Abbott, 1960 DB.12.1.17
16. Canarium mutabile (Swainson, 1821) DB.12.1.8
17. Chama croceata Lamarck, 1819 DB.9.4.1
18. Vitreledonella richardi Robson, 1932 DE.3.1.2.7
19. Pinna (Cyrtopinna) trigonalis Pease, 1861 DC.2.1.12
20. Atrina rigida (Lightfoot, 1786) DC.2.1.8
21. Atrina fragilis (Pennant, 1777) DC.2.1.9
22. Pinna muricata Linnaeus, 1758 DC.2.1.14
23. Atrina inflata (Dilwyn, 1817) DC.2.1.10
24. Pinna saccata Linnaeus, 1758 DC.2.1.15
25. Pecten albicans (Schroter, 1802) DC.7.2.5
26. Nodipecten subnodosus (G.B. Sowerby I, 1835) DC.7.3.5
27. Nodopecten nodosus (Linnaeus, 1758) DC.7.3.6
28. Mimachlamys crassicostata (Sowerby II, 1842) DC.7.2.6
29. Chlamys hastata (G.B.Sowerby II, 1842) DC.7.2.7
30. Mimachlamys asperrima (Lamarck, 1819) DC.7.2.8
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31. Lindapecten muscosus (W. Wood, 1828) DC.7.2.9
32. Aequipecten opercularis (Linnaeus, 1758) DC.7.2.10
33. Aequipecten flabellum (Gmelin, 1791) DC.7.2.11
34. Laevichlamys andamanica (Preston, 1908) DC.7.2.12 
35. Flexopecten flexuosus (Poli, 1795) DC,7.2.13
36. Hyotissa sinensis (Gmelin, 1791) DC.15.1.5
37. Bathyteuthis bacidefera Roper, 1968 DF.1.1.1.1
38. Uroteuthis (Photololigo) chinensis (Gray, 1849) DE.2.1.5.1 
39. Sepia prabahari (Neethiselvan & Venkataramani, 2002) DE.1.1.1.4
40. Sepia ramani ( Neethiselvan, 2001) DE.1.1.1.5
41. Yoldiella lucida (Lovén, 1846) DC.4.1.2
42. Nuculana mauritiana (G. B. Sowerby I, 1833) DC.20.1.1
43. Modiolus philippinarum DC.4.1.5
44. Perna canaliculus (Gmelin, 1791) DC.2.1.1
45. Septifer virgatus (Wiegmann, 1837) DC.3.1.5
46. Septifer bilocularis (Linnaeus, 1758) DC.3.2.9
47. Lithophaga teres (Philippi, 1846) DC.3.2.8
48. Mytilus galloprovincialis (Lamark, 1819) DC.3.2.6
49. Modiolus modiolus (Linnaeus, 1758) DC.4.1.6
50. Modiolus auriculatus (Krauss, 1848) DC.4.1.7
51. Stavelia subdistorta (Récluz, 1852) DC.4.1.8
52. Arca despecta (Fischer, 1876) DC.1.4.1
53. Anadara indica (Gmelin, 1791) DC.1.4.1
54. Anadara emarginata (G. B. Sowerby I, 1833) DC.4.1.4
55. Anadara subgranosa (Dunker, 1869) DC.6.1.3
56. Anadara gibbosa (Reeve, 1844) DC.4.2.4
57. Anadara pilula (Reeve, 1843) DC.1.1.1
58. Scapharca indica (Gmelin, 1791) DC.3.1.16
59. Sheldonella lateralis (Reeve, 1844) DC.3.1.17
60. Glycymeris taylori (Angas, 1879) DC.3.2.7
61. Pteria tortirostris (Dunker, 1849) DC.6.2.3
62. Pteria hirundo (Linnaeus, 1758) DC.6.2.1
63. Pteria penguin (Röding, 1798) DC.6.2.8
64. Pinctada maxima (Jameson, 1901) DC.5.1.4
65. Pinctada maculata (Gould, 1850) DC.5.2.5
66. Pinctada imbricate Röding, 1798 DC.5.2.3
67. Pinctada fucata (Gould, 1850) DC.5.1.1.1
68. Pinctada chemnitzi (Philippi, 1849) DC.5.2.1
69. Pinctada margaritifera (Linnaeus, 1758) DC.5.1.2.1
70. Pinctada petersii (Dunker, 1852) DC.5.1.5
71. Pinctada radiata (Leach, 1814) DC.5.1.6
72. Pinctada albina (Lamarck, 1819) DC.5.1.3
73. Vulsella ovate (Lamarck, 1819) DC.6.1.5
74. Vulsella minor (Röding, 1798) DC.6.1.8
75. Isognomon isognomum (Linnaeus, 1758) DC.5.3.1
76. Isognomon janus (Carpenter, 1857) DC.7.3.9
77. Ostrea edulis (Linnaeus, 1758) DC.11.2.5
78. Ostrea algoensis (Sowerby II, 1871) DC.11.2.3
79. Ostrea chilensis (Philippi, 1844) DC.11.2.4
80. Ostrea puelchana (d’Orbigny, 1842) DC.11.2.9
81. Ostrea lurida (Carpenter, 1864) DC.11.2.7
82. Ostrea equestris (Say, 1834) DC.11.2.6
83. Teskeyostrea weberi (Olsson, 1951) DC.11.1.8
84. Crassostrea sikamea (Amemiya, 1928) DC.3.3.3
85. Crassostrea rhizophorae (Guilding, 1828) DC.3.3.2
86. Crassostrea bilineata (Röding, 1798) DC.3.3.1
87. Crassostrea tulipa (Lamarck, 1819) DC.3.3.4
88. Crassostrea virginica (J. F. Gmelin 1791) DC.3.3.6
89. Saccostrea circumsuta (Gould, 1850) DC.11.3.1
90. Saccostrea cucullata (Born, 1778) DC.11.3.4
91. Dendostrea folium (Linnaeus, 1758) DC.11.2.1
92. Dendostrea sandvichensis (G. B. Sowerby II, 1871) DC.11.2.8
93. Nicaisolopha tridacnaeformis (L. R. Cox 1927) DC.11.3.6
94. Planostreapes tigris (Hanley, 1846) DC.11.3.5
95. Placuna placenta (Linnaeus, 1758) DC.20.2.1
96. Plicatula angolensis (Cosel, 1995) DC.20.2.3
97. Mizuho pectenyessoensis (Jay, 1857) DC.7.4.1
98. Spondylus layardi (Reeve, 1856) DC.8.1.4
99. Crenocrassa tellayagurai (Makiyama, 1927) DB.35.2.1
100. Crenocrassa tellarostrata (Lamarck, 1818) DB.35.2.5
101. Cardita meraaffinis (G. B. Sowerby I, 1833) DC.14.1.5
102. Solen truncates (Swainson, 1837) DC.16.2.4
103. Panopeagly cimeris (Born, 1778) DC.16.1.3
104. Chama buddiana (C. B. Adams, 1852) DB.9.4.4
105. Pseudochama aenigmatica (Turton, 1932) DB.9.4.6
106. Acanthocardia spinosa (Lightfoot, 1786) DC.14.1.7
107. Maoricardium setosum (Redfield, 1846) BC.14.1.8
108. Vasticardium assimilelacunosum (Reeve, 1845) DC.14.1.9
109. Vasticardium elongatum (Bruguière, 1789) DC.14.1.10
110. Fulvia scalata (Vidal, 1994) DC.14.2.3
111. Trapezium oblongum (Linnaeus, 1758) DC.9.2.1
112. Donax vittatus (da Costa, 1778) DC18.1.8
113. Donax venustus (Poli, 1795) DC18.1.5
114. Donax assimilis (Hanley, 1845) DC.12.1.5
115. Donax faba (Gmelin, 1791) DC.18.3.5
116. Donax scalpellum (Gray, 1825) DC.18.1.6
117. Donax caelatus (Carpenter, 1857) DC.18.1.7
118. Donax simplex (Sowerby III, 1897) DC.18.1.9
119. Donax striatus (Linnaeus, 1767) DC.18.1.4
120. Donax serra (Röding, 1798) DC.18.2.1
121. Donax aperittus (Melvill, 1897) DC.18.2.4
122. Donax scortum (Linnaeus, 1758) DC.18.2.6
123. Donax incarnatus (Gmelin, 1791) DC.18.2.3
124. Profischeri adelessertii (Bernardi, 1860) DC.18.2.5
125. Semele australis (G. B. Sowerby I, 1833) DC.16.2.1
126. Tellina (Tellina) radiate (Linnaeus, 1758) DC.17.1.6
127. Cadella semen (Hanley, 1845) DC.17.1.5
128. Venus verrucosa (Linnaeus, 1758) DC.17.1.8
129. Placamen lamellatum (Röding, 1798) DC.17.7.9
130. Placamen gilvum (Philippi, 1849) DC.17.1.9
131. Placamen chloroticum (Philippi, 1849) DC.15.7.2
132. Gafrarium pectinatum (Linnaeus, 1758) DC.17.1.7
133. Gafrarium divaricatum (Gmelin, 1791) DC.17.2.9
134. Circe scripta (Linnaeus, 1758) DC.17.2.3
135. Circe undatina (Lamarck, 1818) DC.17.2.6
136. Circe tumefacta (G. B. Sowerby II, 1851) DC.17.2.5
137. Circenita varia (Forsskål in Niebuhr, 1775) DC.17.2.7
138. Circenita callipyga (Born, 1778) DC.17.2.2
139. Lioconchac astrensis (Linnaeus, 1758) DC.17.2.4
140. Meretrix lyrata (G. B. Sowerby II, 1851) DC.17.3.2
141. Meretrix aurora (Hornell, 1917) DC.17.3.1
142. Sunetta solanderii (Gray, 1825) DC.15.6.5
143. Sunetta scripta (Linnaeus, 1758) DC.15.6.4
144. Sunetta concinna (Dunker, 1865) DC.15.6.3
145. Sunetta adelinae (Angas, 1868) DC.15.6.2
146. Callista erycina (Linnaeus, 1758) DC.17.2.1
147. Dosinia prostrata (Linnaeus, 1758) DC.15.6.7
148. Dosinia areolata (Römer, 1870) DC.15.6.6
149. Circomphalus hiraseanus (Kuroda, 1930) DC.17.2.8
150. Ruditapes philippinarum (Adams & Reeve, 1850) DC.15.5.5
151. Politita pesdurus (Gmelin, 1791) DC.15.5.4
152. Paratapes textilis (Gmelin, 1791) DC.15.5.6
153. Paratapes undulatus (Born, 1778) DC.15.5.8
154. Paphia semirugata (Philippi, 1847) DC.15.5.7
155. Pelecyora trigona (Reeve, 1850) DC.15.5.9
156. Irus irus (Linnaeus, 1758) DC.15.6.9
157. Marcia japonica (Gmelin, 1791)  DC.17.3.4
158. Villorita cyprinoides (Gray, 1825) DC.17.3.5
159. Mactrellona exoleta (Gray, 1837) DC.17.3.7
160. Mactra grandis (Gmelin, 1791) DC.17.3.6
161. Mactra antiquata (Spengler, 1802) DC.17.3.8
162. Mactra dissimilis (Reeve, 1854) DC.17.3.9
163. Mactra rochebrunei (Lamy, 1916) DC.17.4.1
164. Mactra abbreviate (Lamarck, 1818) DC.17.4.2
165. Mactra achatina (Holten, 1802) DC.17.4.6
166. Mactrinula plicataria (Linnaeus, 1767) DC.17.5.3
167. Tumbezi conchasenegalica (Cosel, 1995) DC.17.4.7
168. Mactrella janeiroensis (E. A. Smith, 1915) DC.17.4.4
169. Mactrinula striatula (Linnaeus, 1767) DC.17.4.3
170. Mactra stultorum (Linnaeus, 1758) DC.17.4.5
171. Atactodea cuneata (Lamarck, 1818) DC.17.4.8
172. Paphies subtriangulata (W. Wood, 1828) DC.17.5.9
173. Corbula fortisulcata (E. A. Smith, 1879) DC.17.5.1
174. Corbula tunicata Reeve, 1843 DC.17.5.2
175. Loripes lucinalis (Lamarck, 1818) DC.17.5.5
176. Tenellia adspersa (Nordmann, 1845) DB.1.3.1
Crustaceans
1. Plesionika narval (Fabricius, 1787) ED.2.4.3.4
2. Tachypleus gigas (O.F. Muller, 1785) ED.6.6.3.1
3. Acanthephyra fimbriata Alcock & Anderson, 1894 ED.5.9.5.1
4. Parapenaeopsis stylifera (H. Milne Edwards, 1837) ED.1.3.4.6.1
5. Macrobrachium minispinata Holotype ED.2.2.1.10
6. Macrobrachium minispinata Allotype ED.2.2.1.10.1
7. Heterocarpus chani LI, 2006 ED.2.4.1.4
8. Plesionika alcocki (Anderson, 1896) ED.2.4.3.6
Visitors during January to December 2015
Month No. of Schools Students
No. of 
Colleges Students Public Total
January 10 536 14 533 179 1248
February 24 1723 26 1062 187 2972
March 0 0 13 418 142 560
April 3 127 0 159 343 -
May 1 106 2 49 261 416
June 0 0 5 127 127 254
July 2 56 6 186 127 369
August 7 543 11 370 245 1158
September 3 178 11 455 154 787
October 13 650 8 285 123 1058
November 14 1160 2 50 121 1331
December 3 113 11 410 263 786
Total 80 5192 109 3945 2088 11282
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Demonstration of GIFT tilapia 
farming
Krishi vigyan kendra
GIFT tilapia farming in small 
scale cages was demonstrated 
in a 1 ha granite quarry 
at Karukutty, Angamaly. 
During the course of this 
demonstration, KVK conducted 
on-farm awareness programs to 
students, youth and farmers. A 
harvest mela was conducted on 
23rd March 2016 to popularize 
the technology. 
Demonstration of 
farm gate markets for 
pokkali fish
With a view to popularize 
nutritionally rich, organic 
fish from pokkali fields while 
ensuring enhanced income 
for farmers, KVK demonstrated 
“Farm gate markets” at 7 
locations in Kadamakkudy, 
Pizhala, Cherai and Puthuvypu 
on 4th and 5th April 2015. Live 
fishes were sold at premium 
price which avoided middlemen 
and thus helped the farmers 
earn more profit. About 2000 
fish lovers visited the farm gate  
markets.
Biological 
management of 
aquatic weeds in 
public ponds
KVK commenced 
demonstration of aquatic weed 
management in public ponds 
by growing grass carp. The 
programme was inaugurated on 
21st July 2015 at Kodamkulam 
by Shri. R. Venugopal, Muncipal 
Chairman, Thripunithura. Dr. A. 
Gopalakrishnan, Director ICAR-
CMFRI gave keynote address.
SPC for planting  
materials
Satellite production centre’s 
(SPCs) are units run in farmers’ 
fields with KVK technology 
backstopping to produce seeds, 
planting materials, fish fingerlings, 
poultry chicks and bioproducts 
in a Public Private Partnership 
(PPP) mode. KVK initiated one of 
such units to produce planting 
materials at Brothers of St. 
Joseph Cottolengo, Palluruthy, 
Ernakulam.
Task force for setting 
up kitchen gardens
KVK formed a task force for 
setting up kitchen gardens 
towards organic vegetable 
production in urban homes 
in Kochi. Vegetables planted 
in grow bags and a 100 days 
schedule indicating crop care 
and management would be 
supplied by the task force in 
addition to supply of quality 
organic inputs. 
Enhancing efficiency 
of coconut based land 
use systems
KVK is taking part in a multi-
institutional project funded by 
Kerala State Planning Board 
on “Enhancing the efficiency 
of coconut based land use 
systems for land use planning 
in Kerala state”. The objective of 
this project is to enhance the 
coconut production through 
soil management. Scientific 
management of intercropped 
nutmeg in coconut plantations 
also forms part of this project.
Fish fingerlings being released for aquatic weed control in a demonstration pond
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Awareness 
programmes on 
quality control in 
organic farming
Conducted 5 awareness 
programmes on quality control 
in organic farming with 
special reference to quality of 
organic inputs. Programmes 
were conducted at Kalady, 
Kothamangalam, Aiyyampuzha 
and Thirumarady. 
Pre-Kharif awareness  
campaigns
Participated in the Pre-Kharif 
Workshop and agricultural 
exhibition “Unarvu” organized 
by KVK Kottayam during 
14th and 15th August, 2015. 
Also conducted a Pre-Kharif 
campaign in collaboration with 
Greater Cochin Development 
Authority (GCDA) during 
18–27th August, 2015. Nearly 
200 farmers participated in the 
Mission to commence an 
organic manure manufacturing 
unit. M/s Jeeva Kudumbashree 
Micro enterprise – an all women 
joint liability group (JLG) of 
Kudumbashree was trained and 
nurtured by KVK to start the 
unit and a sales oulet under 
Kudumbashree brand name 
at Mazhavannur, Ernakulam. 
The group produces and sells 
products like Neem cake, Castor 
cake, Vermicompost, Sprayable 
Neem Oil, Dolomite, Grow 
bags and Grow bag mixture 
with technology backstopping 
from KVK. The unit started 
functioning in Airapuram 
Village of Mazhuvannur 
Grama Panchayath on 23rd 
February 2016.
Technology 
backstopping 
to department  
programmes
KVK provided technology 
backstopping for the Fish 
Farmers Development Agency 
(FFDA) for their district specific 
demonstration programs on 
Cage Aquaculture and high 
density fish culture. Hands on 
trainings were given to Self Help 
Group partners of FFDA as and 
when required.
Subsequent to the success of 
KVK’s integrated cage finfish 
farming in Pokkali fields, 
and also in granite quarries, 
the FFDA under the State 
Government has initiated a 
subsidy scheme to further 
one day Homestead organic 
farming training programme 
held on 24th August 2015.
Pre-Rabi awareness  
campaign
A Pre-Rabi awareness 
campaign was conducted in 
association with Ernakulam 
Agri-Horti society during 
2nd to 10th January, 2016 at 
Ernakulathappan Ground, 
Ernakulam. The recent 
technologies relevant in 
Agriculture and allied sector 
for Ernakulam District were 
popularized through posters, 
booklets and display of 
KVK products.
Organic manure 
manufacturing unit 
with KVK technology 
backstopping
KVK Ernakulum, joined hands 
with District Kudumbashree 
Pre-Rabi awareness Campaign organised in association with Ernakulam Agri-Horti Society
popularize this technology. 
Under this scheme, the agency 
supports cage fish farming in 
open Pokkali fields and also in 
granite quarries. Total of 100 
ha open fields and 50 cage 
units, each comprising 2 cages 
received financial assistance 
(`8000/- per cage unit and  
`20000/- per ha open field) 
from the agency this year.
Seedling sales mela
Three sales melas were 
organized at CMFRI, Kochi during 
November and December, 2015. 
Quality vegetable seedlings, curry 
leaf seedlings and drumstick 
seedlings were distributed to 
700 farmers.
World Soil Day
KVK celebrated World soil day 
at Pallippuram near Cherai 
on 5th December, 2015. The 
programme was inaugurated by 
Prof. K.V. Thomas, Hon. Member 
of Parliament, Ernakulam. He 
distributed Soil health cards to 
farmers. During the occasion, 
Mobile sales counter of KVK 
was inaugurated by Shri. S. 
Sharma, Vypeen MLA. Folder on 
soil collection technique was 
released by Dr. A. Gopalakrishnan, 
Director, ICAR-CMFRI, Kochi.
EDP handbook  
released
Dr. S. Ayyappan, Secretary, 
Department of Agricultural 
Research and Education (DARE) 
& Director General, ICAR 
released the handbook entitled 
“Samrambhakthwa Parisheelana 
Paripadi” of KVK brought out as 
part of EDP on “Climate Resilient 
Aquaculture” during NICRA 
review meeting at ICAR-CMFRI, 
Kochi on 13th August 2015.
International trainees 
visited KVK fields
As part of US-INDIA-AFRICA 
Triangular International 
Training Programme on “New 
Dimensions in Agricultural 
Extension Management” 
organized by National Institute 
of Agricultural Extension 
Management (MANAGE), 
Hyderabad, four Extension 
Functionaries from Kenya, 
Malawi and Liberia visited KVK 
Technology backstopping for FFDA SHG partners
DG ICAR Releasing EDP handbook
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partner farmer’s Pokkali fields on 
11th August 2015.
DDG (Agricultural 
Extension) visited KVK
Dr. A. K. Singh, Deputy Director 
General, ICAR, New Delhi visited 
KVK on 12th August 2015.  
Dr. Singh reviewed the activities 
of KVK and suggested ways 
to improve its functioning 
towards overall agriculture 
development of Ernakulam 
District. Subsequently he visited 
KVK’s partner-farmer’s fields and 
cage fish culture sites located 
in Kadamakkudy and Pizhala.
Products
Fishlizer
KVK launched a new organic 
fertilizer from marine fish waste 
‘Fishlizer’ as part of its Swacch 
Bharat initiative. The product 
was launched by Dr. A. K. Singh, 
DDG (Agricultural Extension) of 
Indian Council of Agricultural 
Research on 14th August 2015 
at ICAR-CMFRI. The amino 
acids present in the marine fish 
would enhance flowering and 
fruit setting in plants, favouring 
enhanced production. 
NutriSlurry
‘NutriSlurry’ was launched 
by Shri. S. Sharma, Vypeen 
MLA, on 5th December, 2015 
at Pallippuram, Ernakulam. 
NutriSlurry is an organic tonic 
that can regain soil health 
by developing beneficial 
microflora and organic matter 
content. This is a fermented 
mixture of desi cowdung, 
neem cake and groundnut 
cake in certain proportions 
packed in convenience 
packing of 5 litres. 
ATMA -KVK linkage
Method demonstrations: As 
part of KVK-ATMA programmes, 
KVK conducted two method 
demonstrations on preparation 
and application of panchagavya 
at Kangarappady on 25th May 
2015 and at Cheranalloor Krishi 
Bhavan on 13th May, 2015. Also 
conducted training programme 
on ‘Fish Amino acid production, 
Branding and Marketing’ for the 
progressive farmer group ‘Nanma 
Karshakaangam’ at Kangarappady 
on 10th August, 2015.
Participation in ATMA 
Technology week celebration: 
KVK participated in the ATMA 
technology week celebrations 
held at Muvattupuzha during  
10th and 11th December, 2015.
Technology backstopping for 
ATMA projects: KVK provided 
technology backstopping for 
implementing ATMA PLUS 2015-
16 project entitled “Integrated 
farming of finfish in Pokkali 
shrimp farming system”. Project 
formulation, site selection, 
species selection and feed 
management, were the areas of 
collaboration. 
Participation in ATMA extension 
programmes: KVK conducted 
one day orientation on 
Dr. A. K. Singh, DDG (Agricultural Extension) Launching Fishlizer
“Homestead Aquaculture” for 
25 farmers of Kunnathunad 
Gramapanchayath on 28th 
January 2016, organized by 
ATMA, Ernakulam. Also attended 
the Farmer-Scientist Interface 
organized by ATMA at Town Hall 
Thrikkakara on 10th March, 2016.
ATMA Management Meetings: 
KVK officials attended 6 ATMA 
Monthly Technology Advisory 
(MTA) meetings during the 
report period and provided 
technical support in formulating 
printed advisories. KVK attended 
ATMA General Body and AMC 
meeting at Collectors chamber 
on 10th September, 2015. KVK 
representatives attended District 
Farmers Advisory Committee 
meeting of ATMA at Collectorate 
on 20th November 2015 and the 
Governing Body Meeting on 18th 
March 2016 at Kakkanad.
Recognitions 
and honours
National recognition for 
innovative farmer
Farmer Innovator nominated 
by KVK, Shri. Sachithandanthan 
Veliyath received the best 
farmer innovator award 2015-16 
instituted by ICAR, New 
Delhi. His invention ‘Nutmeg 
Decorticating Machine’ made 
him qualify for the award. The 
award was received from  
Shri. Radha Mohan Singh, Union 
Minister for Agriculture during 
the Krishi Unnathi Mela held at 
ICAR, Pusa, New Delhi on 21st 
March 2016.
KVK-Kudumbashree 
collaboration  
acknowledged
The District Kudumbashree 
Mission, Ernakulam as a token 
of appreciation towards the 
technology backstopping 
provided by KVK in their 
agriculture projects, presented 
a memento during their 
Anniversary celebrations at 
Kalamassery Town Hall on  
20th August, 2015.
Dr. P. A. Vikas, bagged 
Jawaharlal Nehru award 
for P. G. outstanding 
doctoral thesis
Dr. P.A. Vikas, Subject Matter 
Specialist (Fisheries) bagged the 
ICAR Jawaharlal Nehru award for 
P.G. outstanding doctoral thesis   
in Fisheries Science-2014. The 
recognition is for conducting 
qualitative assessment and 
development of superior Indian 
strain of Artemia following 
selective breeding method as an 
alternative for exotic Artemia. 
Participation 
in exhibitions
ANNAM 3rd National Food 
and Agro Biodiversity festival 
organized by Centre for 
Innovation in Science and Social 
Action (CISSA), at Rajendra 
Maidan, Ernakulam during  
10-14 December 2015. 
State level dairy farmers’ meet 
held at St. Peters College 
ground, Kolenchery during  
25-26 February, 2016 organized 
by the Dairy Development 
Department. 
National Pineapple Fest-2016 
organised by State Horticulture 
Mission, Kerala during 5-7 
February 2016 at Vazhakulam, 
Ernakulam. 
Shri Sachithanadanthan Veliyath receiving the best farmer innovator award 2015-16
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Swachh bharat abhiyan
As part of the Swachh Bharat 
Abhiyan campaign towards 
creating a “Clean India” 
CMFRI took up cleanliness 
drive at headquarters as well 
as at various research and 
regional centres.
Mangalavanam, Kochi
Harbour, Kochi
Harbour, Mangalore
Vizhinjam
Calicut
Karwar
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Official language 
implementation
Awards 
and Achievements
Indira Gandhi 
Rajbhasha Puraskar
CMFRI, Kochi won the 
Indira Gandhi Rajbhasha 
Puraskar for the year 2014-
15 for excellent work and 
commendable achievements 
in the field of Official Language 
Implementation among the 
Central Govt. Offices located 
in Region ‘C’. Shri Pranab 
Mukherjee, Hon’ble President of 
India awarded the Puraskar at 
Vigyan Bhavan, New Delhi on 
the occasion of Hindi Day on 14 
Sept 2015. Dr. A. Gopalakrishnan, 
Director, CMFRI received 
the award.
All India Scientific & 
Technical Article Award
Dr. Molly Varghese, Principal 
Scientist won Kendriya 
Sachivalay Hindi Parishad’s 
All India Scientific & Technical 
Article Award (Non- Hindi 
speaking region) for her 
research article entitled ‘New 
records of Fishes from Gulf of 
Mannar, India’. The award was 
given in the function organized 
in Delhi on 07 Aug 2015.
Official Language 
Orientation programme
Official Language Orientation 
programme for Officers of 
Central Govt., Public Sector 
Undertakings and Banks was 
Dr. Molly Varghese, Principal Scientist receiving the All India Scientific & Technical Article Award 
from Shri Pankaj Diwan, Secretary, Kendriya Sachivalay Hindi Parishad
Dr. A. Gopalakrishnan, Director, CMFRI receiving the Indira Gandhi Rajbhasha Puraskar (2014-15)
from Hon’ble President of India Shri Pranab Mukherjee
Dr. P. U. Zacharia, Principal Scientist, CMFRI delivering  welcome speech during the Official 
Language Orientation programme
National Scientific 
Hindi Seminar
One day National Scientific 
Hindi seminar on ‘Mariculture’ 
was organized at CMFRI, Kochi 
on 09 Mar 2016.
Dr. R. Narayanakumar, Director-
in-Charge, CMFRI presided 
over the inaugural session. 
Shri Abhay Kumar Singh, 
Commissioner of Income Tax 
(Appeal), Kochi was the Chief 
Guest. Dr. Imelda Joseph, Head-
in-Charge, Mariculture Division 
welcomed the gathering. Smt. 
Bindu P. V., Deputy Director 
(Impl.), Department of Official 
Language, Ministry of Home 
Affairs, New Delhi delivered 
felicitation. Smt. E. K. Uma, 
ACTO (Hindi) delivered vote 
of thanks.
Scientists of CMFRI and other 
Fisheries Institutes participated 
in the seminar. Total 25 articles 
were presented as oral/poster 
Presidential address by Dr. A. Gopalakrishnan, Director, CMFRI - Hindi Chethana Mas 
Celebration
Chief Guest addressing the gathering - Hindi 
Chethana Mas Celebration
organized at CMFRI under 
the auspices of Town Official 
Language Implementation 
Committees (TOLIC) of Kochi 
on 06 Aug 2015. Dr. P. U. 
Zacharia, Principal Scientist, 
CMFRI welcomed the gathering. 
Shri Sanjay Kumar Srivastava, 
IAS, Secretary, Department of 
Official Language, Ministry of 
Home Affairs, New Delhi was 
the Chief Guest of the function.
Hindi Chethana 
Mas Celebration
Hindi Chethana Mas 2015 
was celebrated from 01 to 
29 Sept, 2015 with various 
competitions and programmes 
in Hindi. Valedictory function 
was held on 29th Sept 2015. 
Shri Kanwar Bhan Chawla, 
Chief Manager (Official 
Language), Union Bank 
of India, Regional Office, 
Ernakulam was the Chief Guest 
and Dr. A. Gopalakrishnan, 
Director, CMFRI presided over 
the function. Prizes were 
distributed to the winners 
of competitions and to the 
participants of the incentive 
schemes. 
Hindi Week/
Fortnight celebration
Celebrated in all Regional and 
Research Centres of CMFRI 
with various programmes 
and competitions.
Special incentive 
scheme 
Under the scheme, cash 
incentives were granted 
to 7 officers and staff 
at Headquarters.
Joint Official Language 
Celebration - 2015
Members of staff of the 
Institute took part in various 
competitions of Joint Official 
Language celebration held 
at Kochi and won prizes and 
admiration certificates.
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presentations in Hindi. Best 3 
presentations and 3 Posters 
were given prizes.
Special Hindi publication 
Samudri samvardhan was 
released on the occasion.
Bilingualisation 
and correspondence
During the period cent 
percent issue of Section 3(3) 
documents in bilingual form 
(818), reply of letters received 
in Hindi (995) and target of 
Hindi correspondence (58%) 
against the target of 55% 
were ensured.
Under bilingualization 
programme, 37 name plates, 
8 rubber stamps, 126 Identity 
cards of staff members, 
9 charts, certificates of 
Headquarters and KVK training 
programmes, banners of 
various programmes were 
prepared in bilingual format.
Special focus to 
complete obligatory 
training in centres in 
Tamil Nadu
Ten scientists and technical 
staff of Mandapam RC of 
CMFRI passed Hindi Prabodh 
and Praveen courses and cash 
incentives were sanctioned.
A word a day
264 Hindi words with 
English equivalents were 
displayed on display board 
and circulated among staff 
members of Headquarters 
and Outstations.
Hindi workshops
In order to encourage the staff 
to work in Hindi and speak 
Hindi without hesitation, Hindi 
workshops were conducted at 
Headquarters, Kochi as well as 
at outstations.
 Headquarters, Kochi: 16 & 17 
June, 2015; 02 September 
2015 and 16 February, 2016.
 Mandapam RC: 27 June; 25 
Sept & 18 Dec 2015.
 Visakhapatnam RC: 09 
Mar 2016
 Veraval RC: 23 June & 15 
Sept 2015
 Madras RC: 21 Dec 2015
 Tuticorin RC: 04 Jul 2015
 Mangalore RC: 20 Jun; 19 
Sept; 26 Dec 2015 & 02 
Mar 2016
 Mumbai RC: 01 Apr; 16 Sept & 
09 Nov 2015
 Karwar RC: 28 Sept 2015
Meetings
Quarterly meetings 
of Official Language 
Implementation Committee
Four meetings of the Official 
Language Implementation 
Committee of the Institute were 
conducted on 30 Jun, 30 Sept 
2015, 07 Jan and 11 Apr 2016.
Address by Chief Guest during National Scientific Hindi Seminar
Half yearly meeting of 
TOLIC 
Participated in TOLIC meeting 
at income tax office, Kochi on 
28 May 2015. 
Parliamentary 
Committee inspection
The second Sub Committee of 
the Committee of Parliament 
on Official Language inspected 
the Official Language 
implementation activities of 
Veraval RC of CMFRI on 19 
Jan 2016. The meeting was 
chaired by Dr. Sunil Baliram 
Gaikwad, MP (Lok Sabha). Dr. 
Mahendra Nath Pandey, MP 
(Lok Sabha), Ms. Abhilasha 
Mishra, Hindi Officer and Shri 
Nikhil Arora, Senior Translator 
of the Committee Secretariate 
were present. Dr. Praveen 
P., ADG (M. Fy.), Smt. Seema 
Chopra, Deputy Director (OL) 
and Shri Manoj Kumar, ACTO 
(Hindi) from ICAR, New Delhi; 
Dr. P. Vijayagopal, Principal 
Scientist & Head, MBTD, Shri 
C. Muralidharan, CAO, Smt. E. 
K. Uma, ACTO (Hindi), CMFRI, 
Kochi and Shri K. Mohammed 
Koya, SIC and Shri Chandra 
Mauli Sharma, AAO, Veraval 
Regional Centre attended 
the meeting.
Official Language 
inspection 
at Outstations
Official Language 
implementation activities 
of Madras RC (06 Jun 2015), 
Veraval RC (29 Sept 2015), 
Vizhinjam RC (14 Oct 2015), 
Visakhapatnam RC (08 Jan 
2016), Karwar RC (08 Feb 2016) 
and Mangalore RC (10 Feb 2016) 
were inspected by Director / 
Chief Administrative Officer.
Review of Official 
Language 
implementation 
activities 
of Outstations
The Official Language 
implementation activities of all 
Regional and Research Centres 
were reviewed and necessary 
suggestions were given for 
improvement.Handing over of the Inspection documents
Parliamentary Inspection Committee, Veraval Regional Centre
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Molly Varghese and Rani Mary George 2015. 
Planktonic and Semiplanktonic rotifers of 
Southern India. CMFRI Poster No.9/2014
Shoba Joe Kizhakudan, Muktha, M., Ranjith, L., 
Saravanan Raju , Sobhana, K.S., Manojkumar, 
P.P., Sujitha Thomas, Najmudeen, T.S., Rekha, 
J. Nair, Santhosh, B., Purushottama, G.B., Dash 
Swathipriyanka Sen, Zacharia, P.U., Yousuf, 
K.S.S.M. and Sitaramacharyulu, V. 2015. Sharks of 
the Indian east coast. CMFRI Poster No.12/2015
Shoba Joe Kizhakudan, Zacharia, P.U., Sobhana, 
K.S., Manojkumar, P.P., Suijtha Thomas, Rekha, 
J. Nair, Najmudeen, T.M., Purushottama, 
G.B., Swatipriyanka Sen Dash, Ranjith, L., 
Saravanan Raju, Santhosh, B., Yousuf, K.S.S.M. 
and Sitaramacharyulu, V. 2015. Protected 
elasmobranch species of India. CMFRI Poster 
No. 13/2015
Vinod, K., Murugan, A., Vivekanandan, E. and 
Asokan, P.K. 2016. Life cycle of seahorse. 
CMFRI Poster No.15/2016
KVK Publications
Books
Shoji Joy Edison and Dipti. N.V. 2015. 100 days 
schedule for vegetable cultivation in grow 
bags (User’s Manual)
Shoji Joy Edison, Dipti. N.V. and Shinoj 
Subramannian 2015. Jaiva pachakkari 
krishikkoru kaipusthakam 
Shinoj Subramannian, Vikas. P.A and Pushparaj 
Anjelo F. 2015. Samrambakathwa vikasana 
paripadi, CMFRI-NICRA Publication No. 4, 
97 pp
Shinoj Subramannian 2015. Ernakulam KVK yude 
Jaiva Karshika ulpadana upadhikal
Popular/
Technical articles
Vikas, P.A. and Shinoj Subramannian 2015. 
Karuthamuthinu peru Pearl Plus. Kerala 
Karshakan, 60(9) : 65 
Dipti, N.V. and  Shinoj Subramannian 2015. 
Importance of liming. Karshakashree, 21(5) : 68 
Vikas, P.A and Shinoj Subramannian 2015. Pokkali 
punarujeevanathinu puthiya krishi reethi. 
Samrambham, June : 22-25
Shoji Joy Edison, Dipti, N.V. and Shinoj 
Subramannian 2015. Jaiva pachakkari krishi- 
100 dina paripaadi. Krishi Vigyan Kendra 
publication series 3
Vikas, P.A. and Shinoj Subramannian. 2015. 
Karimeeninu muttayidan kulamorukkam. 
Kerala Karshakan, 61(1): 14-15
Pushparaj Anjelo F. 2015. Veppin pinnakku 
karshakar ariyendathu. Karshakashree, 21(8) 
Shoji Joy Edison and Pushparaj Anjelo F. 
2015. Veettavashyathinu kariveppu krishi. 
Karshakashree,  21(9): 47-48
Smita Sivadasan K. 2015. Pineapple silage. 
Karshakashree, 21(9): 94
Dipti, N.V. and Shinoj Subramannian 2015. 
Sastriya mannu parishodhana. Krishi Vigyan 
Kendra publication series-1
Smita Sivadasan K. and Shinoj Subramannian. 
2015. Puthen theettapullu vilakal. Krishi 
Vigyan Kendra publication series-2
Conference/
Workshop presentations
Dipti, N.V. Shinoj Subramannian and Pushparaj 
Anjelo F. 2016. Popularization of Panchagavya: 
Story of Ernakulam in a four year time scale.  
In: Book of Abstacts, First KVK symposium 
Zone VIII. Technology delivery mechanisms of 
KVKs for higher productivity and profitability in 
Agriculture, p. 4
Pushparaj Anjelo F. and Shinoj Subramannian 
2016. Bio pesticide Nanma of ICAR-CTCRI 
in controlling banana pseudostem weevil: 
A success story from Ernakulam district 
of Kerala. In: Book of Abstacts, First KVK 
symposium Zone VIII. Technology delivery 
mechanisms of KVKs for higher productivity 
and profitability in Agriculture, p. 11
Vikas, P.A, Shinoj Subramannian, John Bose and 
Zacharia, P.U. 2016. Ekiikrut Chaaval-Chingat 
pakh machhalii paalan dvara paramparagat 
pokkali chaaval kheti ka punarnaviikaran. 
National Scientific Hindi Seminar, CMFRI, Kochi. 
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Participations
Dr. A. Gopalakrishnan, Director  
Cryobiotechasia 2015, International 
Conference on Low Temperature Science 
and Biotechnological Advances, NASC 
Complex, Pusa Campus, New Delhi, 27 
April 2015
6th meeting of the Scientific Panel for Fish and 
Fisheries Products, FDA Bhavan, New Delhi, 
7 May 2015
Meeting of the Fisheries Science Division 
chaired by DDG (Fy.) for discussing budget 
provision and prioritizing work components/
procurement of equipment and Meeting 
of the Vice Chancellors of Agricultural 
Universities and Directors of ICAR Institutes 
at ICAR, New Delhi, 14 to 16 May 2015
Inaugurated the Interactive Trainers’ Training 
Workshop on “Moving towards sustainable 
fisheries”- a CMFRI-MPEDA-NETFISH joint 
initiative, CMFRI, Kochi, 20 May 2015
Review meeting of research and other activities 
of Vizhinjam Research Centre of CMFRI at 
Vizhinjam RC of CMFRI, 29 May 2015
Advisory Committee meeting of Zoological 
Survey of India at Kolkata, 10 June, 2015
ICAR Foundation Day ceremony and National 
Conference of Krishi Vigyan Kendras at 
Patna, 25 and 26 July 2015
First meeting of the Committee constituted 
to suggest Draft National Policy on Marine 
Fisheries under the chairmanship of Director 
General, ICAR at Krishi Bhawan, New Delhi, 
6 August 2015
Award function at Vigyan Bhavan, New Delhi 
and received Indira Gandhi Rajbhasha 
Award, 14 September 2015 
Meeting for finalizing the questionnaire on 
National Policy on Marine Fisheries with  
DG, ICAR and Joint Secretary (Fy), DAHD&F, 
17 and 18 September 2015
AINP Mariculture Review meeting at Vizhinjam 
RC of CMFRI, 14 October 2015
World Food Day celebrations at Tuticorin 
Research Centre of CMFRI, 16 October 2015. 
Meeting with Dr. Sanjeev Kumar Balyan, 
Minister of State for Agriculture and DG, 
ICAR regarding developing fish culture 
activities in Muzaffarnagar, 21 October 2015
5th International Symposium on Cage 
Aquaculture in Asia (CAA5), Organised by 
the Asian Fisheries Society, ICAR-Central 
Marine Fisheries Research Institute, Kochi 
and Asian Fisheries Society, Indian Branch, 
at Kochi 25 - 28 November 2015
Participated as Chief Guest in the AWF/OL  
Training programme on ornamental fish 
culture at Snehasena Hall, Kaloor,  
3 December 2015
World Soil Health Day celebrations conducted 
by KVK of CMFRI in collaboration with the 
Pallippuram Krishi Bhawan at Pallippuram, 
Vypin on 5 December 2015 
Symposium on “Marine and Fresh Water 
Ecosystems: Role in National Development” 
organized during the 85th Annual Session of 
NASI at KIIT University, Bhubaneswar,  
7 December 2015
Inaugurated the new building of Puri Centre of 
CMFRI in presence of Director of Fisheries, 
Odisha, 7 December 2015
29th Scientific Advisory Committee meeting of 
RGCA at MPEDA, Kochi, 11 December 2015
MSSRF – Fisher Friend Mobile Application High 
Level Stakeholders meeting at Malayala 
Manorama Nedumbassery Guest House, 
Kochi, 16 December 2015
Meeting with Chief Minister of Kerala Shri 
Oommen Chandy at Trivandrum to discuss 
about the steps involved in formulating 
National Marine Fisheries Policy, 18 
December 2015
Meeting with DG, ICAR & Secretary (DARE), 
Joint Secretary (Fisheries) & Assistant 
Director General (M.Fy) to discuss on 
the National Marine Fisheries Policy, 24 
December 2015
Second meeting of the committee constituted 
to suggest Draft National Policy on Marine 
Fisheries under the chairmanship of 
Director, General, ICAR, 21 January 2016
Annual Conference of Vice-Chancellors of 
Agricultural Universities and Directors of 
ICAR Institutes, 22-24 January 2016
Meeting of the Directors of all Fisheries 
Research Institutes convened by Deputy 
Director General (Fy), ICAR, 25 January 2016
Inaugural function of International Research 
and Training Centre for Below Sea Level 
Farming at Mankombu in Kuttanad,  
6 February 2016. 
Stakeholders’ meeting in connection with 
formulation of National Marine Fisheries 
Policy 2016 at Visakhapatnam,  
11 February 2016
Presided over the function conducted in 
connection with distribution of cobia seeds 
to farmers selected under FIMSUL II Project, 
Department of Fisheries at Mandapam RC  
of CMFRI, 23 February 2016
National Marine Fisheries Policy meeting 
at Krishi Bhavan, New Delhi, 26 - 27 
February 2016
Meeting of the Hon’ble Agriculture and Farmers 
Welfare Minister with the representatives 
of fishermen from Kerala, at Krishi Bhavan, 
New Delhi, 2 March 2016
Meeting of the Hon’ble Minister for 
Agriculture and Farmers Welfare with the 
representatives from Fisheries Departments 
of Coastal States/UTs and Fisheries 
Institutes/Organizations to discuss on the 
modalities for promotion of traditional 
fishers for deep-sea fishing operations at 
Krishi Bhavan, New Delhi, 9 March 2016
Dr. A.K. Abdul Nazar  National Workshop on 
Marketing strategies for newly cultured 
fishes in India organized by the Fisheries 
Technocrats Forum, Chennai, 16 March 2016
Dr. A.K. Abdul Nazar, Dr. R. Jayakumar,  
Dr. Joe K. Kizhakudan, Sandhya Sukumaran 
and Dr. M. Sakthivel  3rd E. G. Silas Annual 
Endowment Lecture on Genetics and 
Sustainable Aquaculture organized by RGCA 
at Hotel Green Park, Chennai,  
10 August 2015
Dr. A.K. Abdul Nazar, Dr. B. Johnson and  
Dr. R. Saravanan  Final Workshop of FAO-
BOBLME Projects, Tuticorin, 30 June 2015
Dr. Amir Kumar Samal  International Training 
Course on Basic Sampling Protocols for 
Harmful Algal Blooms (HAB) Studies: 
Taxonomy and Toxin, Mandapam, 12 - 15 
May 2015
Dr. M.K. Anil, Dr. B. Santhosh, Dr. Imelda Joseph, 
Dr. Boby Ignatious, Dr. Shoji Joseph,  
Dr. A.K. Abdul Nazar, Dr. R. Jayakumar, 
Dr. Amir Kumar Samal, Dr. K.K. Anikuttan, 
Dr. D. Divu, Dr. A.P. Dineshbabu, Shri. 
Ritesh Ranjan, Dr. Biji Xavier and Dr. Sekar 
Megarajan  All India Network Project (AINP) 
Review Workshop, Vizhinjam RC of CMFRI, 
13 - 14 October 2015
Dr. M.K. Anil, Dr. K. S. Sobhana and Dr. Joe 
K . Kizhakudan  “Australian Sustainable 
Fisheries and Aquaculture Initiative and 
The Blue Economy Aquaculture Challenge” 
an initiative of the Australian Government 
under the auspices of the Indian Ocean Rim 
Association, Hyatt Regency Hotel, Chennai, 
7 March 2016
Dr. P.S. Asha  District Coastal Zone 
Management Authority meeting, 
Collectorate, Thoothukudi, 26 February 2016
Dr. P.S. Asha, Dr. P.P. Manojkumar, Dr. M. 
Sivadas and Ms. M. Kavitha  Workshop on 
“Evaluation of the current conservation 
measures on sea cucumber stocks in Palk 
Bay and Gulf of Mannar of India”, Tuticorin, 
30 June 2015
Dr. P.K. Asokan  Meeting in connection with 
Swasraya Bharath, ICAR-Indian Institute of 
Spices Research, Calicut, 6 June 2015
Fish Farmers Meet at Office of the Joint 
Director, Department of Fisheries, Calicut, 
10 July 2015
Mid term review meeting of the UNDP GEF 
Project at Office of the Chief Conservator of 
Forests, Mangrove Cell, Mumbai, 14 July 2015
Rajbhasha Seminar, TOLIC Calicut, 11 
August 2015
Steering committee meeting of Swasraya 
Bharath, District Collector’s Chamber, Civil 
Station, Calicut, 3 September 2015
Seventh state steering committee SPSC 
meeting of GOI UNDP GEF Sindhudurg 
Project, Mumbai, 14 September 2015
Delivered a talk on “Bivalve mariculture in India” 
during Student-scientist interaction meeting 
in connection with Swasraya Bharath, 
Calicut, 23 September 2015
Chief Guest for the Hindi Pakwada celebrations. 
Arecanut and Spices Board, Calicut,  
28 September 2015
Conferences/Meetings/Workshops/ Symposia/Trainings/Deputations
Seminar on wildlife wealth of India - status and 
conservation organised by the Kozhikode 
RC of ZSI in collaboration with the Swadeshi 
Science Movement, Calicut, 13 October 2015
Institute Management Committee Meeting, 
ICAR-IISR, Calicut, 4 December 2015
The XVII SAC meeting of the KVK, ICAR-IISR, 
Calicut, 6 February 2016
Dr. P.K. Asokan and Dr. P.P. Suresh Babu  
Centenary celebrations of the ZSI of India. 
Western Ghats Regional Centre of ZSI, 
Calicut, 1 July 2015
Dr. P.K. Asokan, Dr. K. Vinod and  
Dr. A.P. Dineshbabu  Inception Workshop of 
the GOM GIZ CMPA Project at Calicut RC of 
CMFRI, 7 July 2015
Review Meeting of the GOM GIZ CMPA 
Project at Mangalore RC of CMFRI, 21 
September 2015
Review Meeting of the GOM GIZ CMPA Project 
at Calicut RC of CMFRI, 28 February 2016
Dr. P.K. Asokan, Shri. K.P. Said Koya,  
Dr. P.P. Suresh Babu, Ms. M.T. Shilta.,  
Shri. V.A. Kunhikoya, Shri. M.M. Bhaskaran,  
Shri. A. Anasu Koya, Shri. N.P. Ramachandran, 
Shri. P. Shiju, Shri. P. Ansar and Shri. T. Rajesh 
Babu  Pre-census Workshop, CMFRI, Kochi, 
12 -13 November 2015
Dr. P.K. Asokan, Dr.Gulshad Mohamed, Shri. K.P. 
Said Koya, Dr. K. Vinod, Ms. M.T. Shilta, Shri. 
V.A. Kunhikoya, Shri. M.M. Bhaskaran, Shri. A. 
Anasu Koya and Shri. N.P. Ramachandran
Stakeholder consultation meeting at 
Beypore Fisheries Harbour, Calicut,  
17 April 2015
Dr. Biswajit Dash  Training programme on 
Competency Development for ICAR Officers, 
NAARM, Hyderabad, 19 - 28 August 2015
Dr. A.P. Dineshbabu  Workshop on 
Implementation of Space technologies 
in Fisheries. Mangalore, India, 4 - 5 
January 2016
4th International UGIT conference on “Remote 
sensing and GIS applications on coastal 
management”, Mangalore, India, 16 - 17 
February 2016
Mid-term review meeting of SIBER project, NIO, 
Goa, 18 February 2016
Geospatial Analysis of natural Resources 
Management using Statistical tools, NAARM 
Hyderabad, 2 - 11 September 2015
Dr. D. Divu, Dr. Gyanaranjan Dash,  
Dr. Sreenath K.R, Shri. Vinay Kumar Vase, 
Smt. Swatipriyanka Sen Dash, Shri. K. 
Mohammed Koya, Shri. Sukhdhane Kapil 
and Shri. Rajesh K. Pradhan  Feasibility of 
seaweed farming in Gujarat coast under 
Mission Mangalam by Gujarat Livelihood 
Promotion Company Ltd., Veraval RC of 
CMFRI, 15 September 2015
Dr. R. Geetha  Intellectual Property Management 
and Transfer/Commercialization of 
Agricultural Technology Scheme, CIBA, 
Chennai, 15 April 2015
Dr. Geetha Sasikumar  Technical session on 
Bivalve farming in the Seminar on Marine 
Fisheries of Karnataka - Present Status, 
future Options organised by Coastal 
Development Authority, Government of 
Karnataka, Karwar, 29 September 2015
Dr. Geetha Sasikumar and Dr. Josileen Jose  
WWF India/Marine Stewardship Council 
Capacity Building Workshop, Hotel Holiday 
Inn, Kochi, 7 - 11 March 2016
Dr. Geetha Sasikumar, Dr. Josileen Jose,  
Smt. M. Muktha and Shri. K. Mohammed 
Koya Pre-MSC-Fisheries Introductory 
Training by the Marine Stewardship Council, 
London, at Gateway Hotel, Kochi,  
7 December 2015
Dr. Grinson George  Resource Person for UGC 
National Seminar on ‘Wetland Biodiversity: 
Conservation, Management and Restoration 
for our future’ at Farook College, Farrok, 
Calicut, 11 May 2015
Indo-European Union Workshop on Marine 
Ecosystem at Ramada Resorts, Kochi,  
31 July 2015
Resource person for the UGC National Seminar 
on ‘Fishery Resources: Implications and 
Conservation Strategies’ at St. Thomas 
College, Kozhenchery, 30 September 2015
“Stakeholder Consultation: Scaling up of Fisher 
Friend Mobile Application (FEMA)” held at 
Malayala Manorama Guest House, Kochi,  
16 December 2015
Brain storming meeting held on Ocean Science 
Towards Forecasting Indian Marine Living 
Resource Potential at NIO, Goa,  
28 January 2016
Resource person in the UGC National Seminar 
on: ‘Life Sciences - A Neorealistic Approach’, 
at St. Xavier’s College, Vaikom, 5 February, 
2016
NANO network group meeting held at CMFRI, 
Kochi, 13 - 14 February 2016
Dr. Grinson George, Shri. Loveson Edward 
and Dr. Amir Kumar Samal  International 
Training Course on Basic Sampling Protocols 
for Harmful Algal Blooms (HAB) Studies: 
Taxonomy and Toxin, Mandapam, 12 - 15 
May 2015
Dr. Grinson George, Shri. Wilson T. Mathew 
and Shri. D. Pugazhendi  Workshop to give 
training to the field level, district level and 
state level supervisors of Marine Fisheries 
Census 2016 at Madras RC of CMFRI, 18 - 19 
November 2015 
Dr. Grinson George, Dr. Miriam Paul Sriram and 
Ms. L. Remya  UGC sponsored National 
seminar on ‘Marine Biodiversity and 
Bioprospecting for Sustainable Livelihood’ 
(MBBSL 2016), CUSAT, Kochi, 21 - 22 
March 2016
Dr. Gulshad Mohamed  Training programme 
on Priority setting Monitoring and 
Evaluation of Agricultural Research Projects, 
NAARM, Hyderabad, 2 - 6 June 2015
Smt. Hemasankari, Dr. V. Srinivasa Raghavan , 
Dr. R. Geetha, Ms. Indira Divipala,  
E. Chandraprajnadarshini, Shri. C. Kalidas, 
Shri. L. Ranjith and Ms. M. Kavitha  Training 
on National Marine Fisheries census - 2016. 
Madras RC of CMFRI, 17 - 18 November 2015
Dr. I. Jagadis and Shri M. Samuthiram  TOLIC 
meeting, Heavy Water Plant, Tuticorin,  
11 June 2015
Ms. F. Jasmin  Training programme on 
Ashtamudi Bivalve Biomass Survey, 
Mandapam RC of CMFRI, 12 - 16 May 2015
Dr. R. Jayakumar  Steering Committee 
Meeting for Management of Palk Bay 
Resources. State Fisheries Department, 
Ramanathapuram, 4 July 2015
Chennai Oceanarium tender document 
scrutiny and evaluation committee meeting. 
Office of the Commissioner of Fisheries, 
Chennai, 14 July and 1 September 2015
Dr. J. Jayasankar and Dr. Grinson George 
 Meeting of the Indian Ocean Primary 
Production Working Group, CMFRI, Kochi, 
16 - 17 February 2016
Dr. N.S. Jeena and Shri. S. Chandrasekar  
National Training in Molecular Biology and 
Biotechnology for Fisheries Professionals, 
CMFRI, Kochi, 1 July - 30 September 2015
Dr. N.S. Jeena  Genetic solutions tour, India 
Symposium conducted by Thermo Fisher 
Scientific, Bengaluru, 15 October 2015
Shri. K. Jerald Raja  Hindi TOLIC Workshop, 
Heavy Water Plant, Tuticorin, 18 - 19 
February 2016
Dr. Joe K. Kizhakudan  Meeting with 
representatives of BG Exploration and 
Production India Limited, Mumbai RC of 
CMFRI, Mumbai, 8 March 2016
IMC meeting of CIBA, Chennai,  
4 November 2015
Capacity Building Conclave at NFDB, 
Hyderabad, 25 - 26 February 2016
Dr. Joe K. Kizhakudan and Dr. Shoba Joe 
Kizhakudan  Meeting for installation of 
artificial reefs, Panaiyur Periyakuppam 
Village of Kancheepuram District,  
25 June 2015
Workshop on Fisheries Resource Management 
organized by IFAD assisted Post Tsunami 
Sustainable Livelihoods Project (PTSLP), at 
Hotel Asiana Kohinoor, Chennai, 28 - 29 
September 2015
Dr. Joe K. Kizhakudan, Dr. Shoba Joe 
Kizhakudan, Dr. R. Geetha and  
Dr. V. Srinivasa Raghavan  Fishermen 
meetings for feedback assessment on the 
reef fishery. Anichan kuppam (Villupuram 
District), Mudaliar kuppam and Nemmeli 
kuppam villages (Kancheepuram District),  
27 June 2015
Dr. B. Johnson  Partners meet organized by 
Reliance Foundation, Ramanathapuram,  
3 June 2015
GOMBRT funded project review meeting, 
Mandapam, 24 July 2015
C
M
FR
I 
A
N
N
U
A
L 
R
EP
O
R
T
 2
0
15
-1
6
2
8
9
28
8
P
a
rt
ic
ip
a
ti
o
n
s
Symposium on Addressing the Conservation 
issues of Palk Bay Ecosystem and the 
Solutions perceived by the Community 
organized by DHAN Foundation, Madurai,  
14 September 2015
Resource person in the Knowledge Fair 
programme organized by Reliance 
Foundation, Ramanathapuram,  
25 January 2016
Resource person in the Workshop on Seaweed 
culture and its allied industry organized 
by the University Business Collaboration 
Centre, Alagappa University, Karaikudi,  
26 February 2016
Dr. Josileen Jose  Spoken Hindi workshop, 
CMFRI, Kochi, 16 - 17 June 2015
Training programme on “General management 
programme for women scientists”, ASCI, 
Hyderabad, 25 January - 5 February 2016
Dr. Josileen Jose and Dr. M.A. Pradeep  
Training programme on “Stress management 
and time management building” conducted 
by Central Board for Workers Education, 
Kochi, at CMFRI, Kochi, 17 March 2016
Dr. Kajal Chakraborty  Annual Report 
presentation of the ITMU of CMFRI, NAARM, 
Hyderabad, 22 - 23 March 2016
ICAR Platform project on Phytochemicals/High 
value compounds, IISR, Calicut,  
7 September 2015
ICAR Foundation Day for release of Cadalmin 
Antidiabetic extract (Cadalmin ADe) by the 
Honourable Union Minister of Agriculture, 
Shri Radha Mohan Singh, Patna, 26 July 2015
Conference on Patinformatics for 
Technological Competitive Intelligence and 
Licensing, NCL Pune, 7 - 9 December 2015
Shri. C. Kalidas and Shri. L. Ranjith  Interactive 
Co-learning Workshop on Philosophy, 
Methods and Ethics in Science, Tuticorin RC 
of CMFRI, 19 - 21 January 2016
Ms. M. Kavitha and Dr. Sekar Megarajan  
Workshop on AGRI SEARCH 2050, NASC 
complex, PUSA, New Delhi, 18 May 2015
Dr. V. Kripa  The 77th meeting of Institute 
Management Committee, CMFRI, Kochi,  
6 May 2015
Orientation programme in connection with 
National Childrens Science Congress 
(NCSC), Kendriya Vidyalaya No. 1, Naval 
Base, Kochi, 28 July 2015
Academic Council of Kerala University of 
Fisheries and Ocean Studies, Panangad,  
31 December 2015
First meeting of 13th Institute Joint Staff Council 
of CMFRI, at Kochi, 21 September 2015
78th meeting of Institute Management 
Committee, CMFRI, Kochi,  
28 December 2015
Institute Management Committee meeting of 
CIFT Kochi, 10 March 2016
Dr. V. Kripa, Dr. P. Kaladharan, Dr. R. Narayana 
kumar, Dr. Gulshad Mohamed, Dr. Kajal 
Chakraborty, Dr. A.K. Abdul Nazar and Dr. B. 
Johnson  DBT-CMFRI National Consultation 
Meet on Mariculture, utilization and value 
addition of seaweeds for livelihood security 
of coastal population. CMFRI, Kochi, 18 
February 2016
Dr. S.R. Krupesha Sharma  Coastal fisheries 
management, Bangalore, India, 3 June 2015
Development of road map for agriculture in 
West Coast plains and Ghats agro-climatic 
zone, CCARI, Goa, India, 7 November 2015
Marine Fisheries of Karnataka - Present Status 
and future options, Karwar, India,  
29 September 2015
Dr. S.R. Krupesha Sharma and Dr. M.A. Pradeep
Metagenomics-Role of next generation 
sequencing and bio-informatics, Anand, 
Gujarath, 26 October - 4 November 2015
Dr. S. Lakshmi Pillai  “Science of Living for 
Women Scientists” organised by DST at the 
Academy for Human Excellence, Vadodara, 
26 - 30 October 2015 
Dr. P. Laxmilatha  Marketing Strategies for 
newly cultured fishes in India, organized 
by the Fisheries technocrats Forum, CIBA, 
Chennai, 16 March 2016
The Southern Regional Consultation (SRC) 
jointly organized by the Forum for Indian 
Development Cooperation New Delhi, BOBP, 
Chennai and MIDS Chennai, 15 March 2016
Stakeholders meeting of the Director, Dept. of 
Environment, Chennai for the preparation 
of DPR on implementation of ICZMP by 
NCSMC, Chennai, 23 November 2015
Workshop at Anna University, Chennai,  
12 January 2015
The XXIII meeting of the Consultative Group 
of Chennai Base of Fishery Survey of India, 
Chennai, 6 January 2016
The 2nd State Level Technical Committee 
meeting (SLTC) of FIMSUL II Project. 
Commissionerate of Fisheries, Chennai,  
6 January 2016
Dr. P. Laxmilatha and Dr. Shoba Joe Kizhakudan 
Meeting convened by the Secretary to 
Government, Animal Husbandry, Dairying 
and Fisheries Department, Chennai,  
12 October 2015
Dr. P. Laxmilatha, Dr. Shoba Joe Kizhakudan,  
Dr. M. Sivadas, Dr. Margaret Muthu Rathinam, 
Dr. R. Geetha and Smt. Indira Divipala  Stake 
holders meeting. Madras Research Centre of 
CMFRI, Chennai, 9 February 2016
Dr. P. Laxmilatha, Dr. P. Vijayagopal and  
Dr. Grinson George  National Institute of 
Marine Biology and Biotechnology Indo-
French formative planning workshop at IISc, 
Bangalore, 7 - 9 March 2016
Shri. D. Lingaprabhu  National seminar on 
Seafood Safety, Trade and Management 
held at School of Industrial Fisheries, CUSAT, 
Kochi, 9 - 12 March 206
Shri. D. Lingaprabhu and Shri. S. Chandrasekar
Advanced Faculty Training (CAFT) program 
on “Nutrigenomic Approaches in Fish 
Nutritional Research” at CIFE, Mumbai from 
8 - 18 December 2015. 
Shri. Loveson Edward National Research Meet 
on developing knowledge management 
system through cross sectoral approach, 
Visakhapatnam, 5 November 2015
Dr. P.P. Manojkumar  TOLIC meeting, Heavy 
Water Plant, Tuticorin, 17 November 2015
62nd District Coastal Zone Management 
Authority meeting, Collectorate, 
Thoothukudi, 26 February 2016
Dr. P.P. Manojkumar and Dr. I. Jagadis  
Foundation Day of Tamil Nadu Fisheries 
University. Fisheries College and Research 
Institute, Thoothukudi, 19 June 2015
Dr. G. Maheswarudu, Dr. Josileen Jose,  
Dr. A.P. Dineshbabu, Dr.S. Lakshmi Pillai,  
Dr. P.T. Sarada, Dr. Rekhadevi Chakraborthy, 
Dr. K.N. Saleela, Dr. Gyanranjan Dash,  
Ms. Indira Divipala and Shri. Ratheeshkumar 
 Workshop on Stock assessment of penaeid 
shrimps and portunid crabs along the Indian 
coast, CMFRI, Kochi, 22 - 27 June 2015
Dr. G. Maheswarudu, Dr. Prathibha Rohit,  
Dr. A.P. Dineshbabu, Dr. M. Sivadas,  
Dr. Josileen Jose, Dr. Sujitha Thomas,  
Dr.S. Lakshmi Pillai, Dr. Shoba Joe 
Kizhakudan, Dr. Rekhadevi Chakraborthy 
and Dr. K.M. Rajesh  GIS Regional workshop 
on the project GIS based resource mapping, 
CMFRI, Mangalore, 5 - 6 August 2015
Dr. K. G. Mini, Shri. Vivekanand Bharti, Smt. 
Sindhu K. Augustine and Shri. R. Manjeesh 
Organized workshop to give training to 
the field level, district level and state level 
supervisors for Marine Fisheries Census 2016 
of Andhra Pradesh, Odisha and West Bengal 
at Vishakhapatnam RC of CMFRI, 19 - 20 
November 2015
Dr. Miriam Paul Sreeram Sea turtle hatchling 
releasing programme organised by Green 
Roots Nature Conservation Society, 
Thottapally, Alapuzha, 19 March 2016
Sea turtle hatchling releasing programme 
organised by Kanyakumary Turtle News 
Club, Palapetty, Thrissur, 2 March 2016
Dr. K.S. Mohamed  Delivered talk in the 
Special Session: Aquaculture and Marine 
Biotechnology for Human Health in the 
102nd Indian Science Congress organized by 
the University of Lucknow, Kalina Campus, 
Mumbai University, 6 January 2015
Focused mentoring meeting for selected 
case studies at office of Bay of Bengal 
Programme, Chennai, 10 April 2015
Meeting with Director of Fisheries, Kerala 
State regarding Ashtamudi Clam Council, 
Fisheries Directorate Office, Trivandrum,  
7 May 2015
State organizing expert panel discussion on the 
issues facing fisheries sector, Kollam,  
21 May 2015
BOBLME ecosystem workshop, Chennai,  
28 - 29 May 2015
Trawl Association Interface Meeting, CMFRI, 
Kochi, 4 July 2015
Review meeting under the Indo-German 
Technical Cooperation project, Ministry of 
Environment, Forests and Climate Change, 
Indira Paryavaran Bhawan, New Delhi,  
21 - 22 July 2015
CMFRI-BOBLME workshop on Ecopath 
modeling for Indian east coast, 
Visakhapatnam RC of CMFRI, 11 - 13 
August 2015
Delivered talk on Management options for 
Tamil Nadu trawl fleet, at Hotel Residency 
Towers, Chennai, 19 - 20 August 2015
Training Workshop on Stock assessment 
techniques and ecosystem modelling, 
INCOIS, Hyderabad, 16 - 22 September 2015
Workshop on Indian Ocean Tuna issues - 
Indian perspective, Kochi,  
18 November 2015
World Fisheries Day Celebration, Kerala 
University of Fisheries and Ocean Studies 
(KUFOS), Panangad, Kochi,  
20 November 2015
Workshop to create awareness for fishermen 
in the fisheries sector organized by Kerala 
Fishermen Welfare Board, Kochi,  
21 November 2015
Faculty of Marine Sciences meeting, CUSAT, 
Kochi, 17 December 2015
Seminar of the National Marine Fisheries Policy 
2015 organised by KSMTF, Ernakulam District 
Committee, Thoppumpady, 14 January 2016
Committee constituted to suggest Draft 
National Marine Fisheries Policy, New Delhi, 
26 - 27 February 2016
Dr. K.S. Mohamed and Dr. T.V. Sathianandan  
Awareness campaign for traditional fishers, 
organized by the Traditional Fishermen 
Association, Ernakulam, Kerala at Vypeen, 
Kochi, 27 June 2015
First Meeting of the Committee constituted 
to suggest Draft National Policy on Marine 
Fisheries, New Delhi, 6 August 2015
Second meeting of the committee constituted 
to suggest Draft National Marine Fisheries 
Policy, New Delhi, 21 January 2016
Dr. K.S. Mohamed, Dr. Geetha Sasikumar, 
Dr. I. Jagadis, Dr. R. Vidya and Ms. M. Kavitha
Workshop on Mussel seed production and 
spat grow-out, Vizhinjam RC of CMFRI,  
26 - 27 October 2015 
Dr. K.S. Mohamed, Dr. P.U. Zacharia,  
Dr. T.V. Sathianandan, Dr. G. Maheswarudu, 
Dr. E.M. Abdussamad, Dr. S. Lakhmi Pillai,  
Dr. U. Ganga and Dr. Somy Kuriakose  Mixed 
Fisheries Workshop organized by the Marine 
Stewardship Council, United Kingdom at 
Gateway Hotel, Kochi, 8 December 2015
Dr. K.S. Mohamed and Dr. T.V. Sathianandan   
Meeting with Hon’ Chief Minister of Kerala 
along with the Director CMFRI in the 
process of development of the National 
Marine Fisheries Policy 2016 at Cliff House, 
Thiruvananthpuram, 18 December 2015 
Dr. K.S. Mohamed and Dr. V. Kripa  Clam 
Council Meeting, District Collectorate Office, 
Kollam, 30 December 2015
Dr. K.S. Mohamed, Dr. P.U. Zacharia,  
Dr. Prathibha Rohit, Dr. K. Vijayakumaran,  
Dr. T.V. Sathianandan, Dr. V.P. Vipinkumar,  
Dr. S. Lakshmi Pillai, Dr. T.M. Najmudeen, 
and Dr. Rekha Devi Chakraborty  MPEDA-
NETFISH training programme, CMFRI, Kochi, 
20 - 22 May 2015. 
Dr. K.S. Mohamed, Dr. T.V. Sathianandan,  
Dr. Shubhadeep Ghosh, Smt. M. Muktha, Shri. 
Loveson Edward, Ms. F. Jasmin, Dr. Phalguni 
Pattnaik, Dr. Madhumita Das and Shri. M. Satish 
Kumar  BOBLME-CMFRI Workshop on Trophic 
Modelling of the marine ecosystem off the 
north-east coast of India, Visakhapatnam RC of 
CMFRI, Visakhapatnam, 30 May - 2 June 2015
Dr. K.S. Mohamed, Dr. T.V. Sathianandan,  
Dr. Shubhadeep Ghosh, Smt. M. Muktha, 
Shri. Loveson Edward, Dr. Pralaya Ranjan 
Behera, Ms. F. Jasmin, Dr. Shoba Joe 
Kizhakudan and Ms. Indira Divipala BOBLME-
CMFRI ecosystem modeling workshop for 
Coromandal and Northeast Ecosystem 
conducted at Visakhapatam RC of CMFRI,  
11 - 13 August 2015
Dr. K.S. Mohamed, Dr. P.U. Zacharia,  
Dr. G. Maheswarudu, Dr. T.V. Sathianandan, 
Dr. R. Narayanakumar, E.M. Abdussamad,  
Dr. V.P. Vipinkumar, Dr. Shyam S. Salim,  
Dr. Prathibha Rohit, Dr. Rekha J. Nair, 
Dr. Somy Kuriakose and Dr. Rekha Devi 
Cahkraborty  Stakeholder consultation 
meet on National Marine Fisheries Policy 
2016, organized for Kerala and Karnataka 
Region at CIFNET, Kochi, 4 February 2016
Dr. K.S. Mohamed, Dr. T.V. Sathianandan, 
Dr. P. Laxmilatha, Dr. K. Vijayakumaran, 
Dr. A. Margaret Muthu Rathinam, Dr. Joe 
K. Kizhakudan, Dr. Vidya Jayashankar, 
Dr. Shoba Joe Kizhakudan and Smt. P. 
Hemasankarai  Stakeholders’ meet on 
National Marine Fisheries Policy 2016, 
Madras RC of CMFRI, Chennai,  
9 February 2016
Dr. K.S. Mohamed, Dr. T.V. Sathianandan,  
Dr. Shubhadeep Ghosh, Smt. M. Muktha,  
Ms. F. Jasmin , Dr. Madhumita Das and  
Shri. M.A. Jishnu Dev  Stakeholder meeting 
on National Marine Fisheries Policy 2016, 
Visakhapatnam RC of CMFRI,  
11 February 2016
Shri. K. Mohammed Koya  Training Programme 
on Brackishwater Shrimp farming, Junagadh 
Agricultural University Research Station at 
Mahua, 24 February 2016
Krishi Mahotsav organised by the Department 
of Fisheries, Govt. of Gujarat at Gandhinagar, 
5 May 2015
Strategies for development of Agriculture and 
its allied sectors of Island region, Port Blair, 
18 November 2015
Smt. M. Muktha and Shri. Loveson Edward  
Workshop on Scientific basis of estimating 
the potential fisheries yield using 
remotely sensed data, CMFRI, Kochi, 6 - 7 
February 2015
Smt. M. Muktha and Dr. Sekar Megarajan  
Workshop on Mainstreaming coastal and 
marine biodiversity conservation into 
production sectors, EGREE Foundation, 
Rajahmundry, Andhra Pradesh, 25 May 2015
Dr. R. Narayanakumar  TEEB meeting, Kochi, 
10 April 2015
Focused Group Discussion (FGD) in GIZ-India 
Biodiversity Programme held at Office of 
BOBP, 10 April 2015
Final Project Workshop of TEEB, GIZ-India 
Biodiversity Programme, 21 - 22 July 2015
First Meeting of the Nodal Officers of the 
KRISHI PORTAL of ICAR, 4 – 5 August 2015
2nd Meeting of the Central Committee on 
Fisheries Scheme (CCFS) at Krishi Bhavan, 
New Delhi, 5 February 2016 
Departmental Promotion Committee 
Meeting as subject expert at CIFT, Kochi, 8 
March 2016
KUFOS School of Management, Research 
Committee Meeting as the Member of the 
Research Committee, 10 March 2016
Dr. R. Narayanakumar, Dr. G. Maheswaradu,  
Dr. K.K. Joshi, Dr. V. Kripa, Dr. Imelda Joseph, 
Dr. K. Madhu, Dr. Shoji Joseph, Dr. E. M 
Abdusammed, Dr. Boby Ignatious, Dr. Rema 
Madhu, Dr. D. Prema, Dr. Molly Varghese,  
Dr. V.P. Vipinkumar, Dr. Shyam S. Salim,  
Dr. K.G. Mini, Dr. Kajal Chakraborty,  
Dr. Rekha Devi Chakraborty, Dr. V. Venkatesan, 
Dr. Miriam Paul Sriram, Dr. R. Vidya,  
Dr. P. Shinoj, Shri. Sanal Ebeneezar, Shri. Linga 
Prabu, Shri. Subal Kumar Roul, Dr. Shelton 
Padua, Dr. T.G. Sumithra, Dr. P.S. Asha,  
Dr. Gulshad Mohammed, Dr. Vidya 
Jayashankar, Dr. Biji Zavier, Dr. Amir Kumar 
Samal, Dr. P.P. Suresh Babu and Shri. M. 
Shankar  National Scientific Hindi Seminar 
on ‘Mariculture’, CMFRI, Kochi, 9 March 2016
Dr. M.A. Pradeep  International workshop 
on Fish genomics, Mumbai, 19 - 21 
January 2015
Shri. Pralaya Ranjan Behera  Meeting on Scope 
of Marine Leasing Policy and Setting up of 
Fisheries Development Board for Andhra 
Pradesh, SIFT, Kakinada, Andhra Pradesh,  
8 July 2015
Dr. Prathibha Rohit  State level Workshop 
on Economic Evaluation of bioresources, 
Bangalore, 22 June 2015
Workshop on Management of marine fisheries 
of Karnataka, Bangalore, India, 3 June 2015
Eighth Working Group meeting for 
implementation of IOTC Resolutions, Krishi 
Bhavan, New Delhi, India, 8 January 2016
Dr. Prathibha Rohit, Dr. A.P. Dineshbabu,  
Dr. Sujitha Thomas, Dr. Geetha Sasikumar, 
Dr. K. M. Rajesh and Dr. P. Swathi Lekshmi 
 Stakeholders Workshop, Mangalore RC of 
CMFRI, 18 April 2015
Dr. Prathibha Rohit, Dr. E.M. Abdussamad,  
Dr. M. Sivadas, Dr. U. Ganga, Dr. A. Margaret 
Muthu Rathinam, Dr. Shubadeep Ghosh,  
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Dr. K. M. Rajesh and Dr. N. Aswathy and  
Dr. Somy Kuriakose  Ringseine Working 
Group meeting, Kochi, 29 - 30 June 2015
Dr. Prathibha Rohit, Dr. E.M. Abdussamad,  
Dr. M. Sivadas, Dr. U. Ganga, Dr. A. Margaret 
Muthu Rathinam, Dr. Shubadeep Ghosh and 
Dr. K. M. Rajesh  Workshop on Development 
of strategies to sustain the stock and fishery of 
large pelagics in Indian waters, Visakhapatnam 
RC of CMFRI, 1 - 5 September 2015 
Dr. K. M. Rajesh  Seminar cum Agriculture 
awareness programme and exhibition, Krishi 
Vigyan Kendra, Mangalore,  
28 September 2015
Krishimela, Shivamogga, Karnataka, 3 - 6 
October 2015
Shri. L. Ranjith  Seminar on Conservation of 
Marine Biodiversity in Tamil Nadu, St. Marys 
Middle School, Pazhayakayal, Tuticorin,  
10 August 2015
National seminar on Marine Bio-Resources: 
Prospects and Threats, St. Marys College, 
Tuticorin, 12 February 2016
Dr. Rekha Devi Chakraborty  Training on 
Molecular markers, NBFGR, Cochin Campus, 
9 - 14 February 2015
Shri Ritesh Ranjan  Annual Review meeting of 
the NBSFARA Stock characterization, captive 
breeding, seed production and culture of 
hilsa (Tenualosa ilisha) project, NASC, New 
Delhi, 11 February 2016
Mid-Term Review Meeting of ICAR Regional 
Committee II. CIFRI, Barrackpore,  
19 September 2015
Shri K. P. Said Koya, Dr. M. Sivadas, Dr. K. Vinod 
and Shri. K. Mohammed Koya  Workshop 
organized jointly by ICAR-CMFRI and the 
National Centre for Sustainable Coastal 
Management (NCSCM ) to prepare the 
Integrated Island Management Plan (IIMP) 
for Lakshadweep, At CMFRI, Kochi, 15 - 16 
September 2015
Dr. M. Sakthivel  GOI-UNDP-GEF funded 
Sindhudurg project review meeting, 
Mumbai, 14 July 2015
Dr. Sandhya Sukumaran  Working group for 
preparation of India’s Country Report for 
the State of the World’s Aquatic Genetic 
Resources for Food and Agriculture 
(SoWAqGR) to be submitted to FAO at ICAR.
New Delhi, 16 - 17 February 2016 
Shri N.K. Sanil  Delivered talk on Microsporeans 
& EHP in the National Consultation, CIBA, 
Chennai, 19 January 2016
17th meeting of the National Committee on 
Introduction of Exotic species into Indian 
Waters, Krishi Bhavan, New Delhi,  
7 May 2015
Expert committee to develop technical 
design for the construction of Aquatic 
Animal Quarantine Units (AAQU) and 
Disease Diagnostic Laboratories under the 
Directorate of Aquatic Animal Health and 
Quarantine, Krishi Bhavan, New Delhi,  
8 May 2015
18th meeting of the National Committee on 
Introduction of Exotic species into Indian 
Waters, Krishi Bhavan, New Delhi,  
22 February 2016
Dr. B. Santhosh  International Conference 
on Environmental Stress and Aquatic 
Animal Health (ESAAH-2016), Organised 
by Government College for Women, 
Thiruvananthapuram, 24 February 2016
International Conference on Aquatic 
Exotics: Trends, Challenges and Policies. 
Organised by Department of Aquatic 
Biology and Fisheries, University of Kerala. 
Thiruvananthapuram, 29 March 2016
National level symposium EQUILIBRIA 2016 
organized by Department of Biotechnology 
and Biochemical Engineering, Sree 
Chitra Thirunal College of Engineering, 
Thiruvananthapuram, 8 - 9 March 2016
Shri. R. Saravanan  District level FFMA 
Stakeholders meeting conducted by MSSRF. 
Thangatchimadam, 22 December 2015
Dr. T.V. Sathianandan and Smt. K. Ramani  
Organized workshop to give training to 
the field level, district level and state level 
supervisors of Marine Fisheries Census 2016 at 
Veraval RC of CMFRI, 18 - 19 November 2015 
Organized workshop to give training to the 
field level, district level and state level 
supervisors of Marine Fisheries Census 2016 
at Mumbai RC of CMFRI, 20 - 21 November 
2015 
Dr. T.V. Sathianandan, Dr. J. Jayasankar,  
Dr. Somy Kuriakose, Dr. K.G. Mini, Dr. Grinson 
George, Shri. Wilson T Mathew and Shri 
Vivekanand Bharti  Organized Press Meet 
for the release of data on estimates of 
marine fish landings for the year 2014 at 
CMFRI, Kochi, 2 May 2015
Dr. Sekar Megarajan  Seminar on Green 
Visakha, Indian Express, Visakhapatnam, 
Andhra Pradesh, 3 June 2015
Dr. Shoba Joe Kizhakudan  Agro-Ecosystem 
Workshop - eastwest plains and hilly regions 
at CIBA, Chennai, 29 October 2015
Dr. Shoba Joe Kizhakudan and Dr. R. Geetha
Feedback assessment on the reef fishery 
fishermen meeting at Goonan kuppam 
fishing village of Thiruvallur District,  
15 September 2015
Dr. Shubhadeep Ghosh  National Seminar 
on Marine Biodiversity and Management 
of Coastal Ecosystems, Andhra University, 
Visakhapatnam, 8 - 9 April 2015
Advisory Committee meeting of the NBSFARA 
Stock characterization, captive breeding, 
seed production and culture of hilsa 
(Tenualosa ilisha) project, CIFRI, Barrackpore, 
5 - 8 August 2015
Dr. Shubhadeep Ghosh, Shri. M. Satish Kumar 
and Dr. Pawan Kumar  Workshop on the use 
of new pop-up satellite tags, Visakhapatnam 
RC of CMFRI, 28 - 29 November 2015
Dr. Shubhadeep Ghosh and Shri. M. Satish 
Kumar  Workshop on Deep Sea Fishing 
with Stakeholders of Marine Fisheries Sector, 
Andhra Pradesh, 6 July 2015
Dr. Shubhadeep Ghosh, Smt. M. Muktha,  
Shri. Loveson Edward, Shri. Pralaya Ranjan 
Behera, Shri. N. Rajendra Naik, Ms. F. Jasmin 
and Shri. M. Satish Kumar  Training on 
the use of GeoMedia software for marine 
fisheries analysis under GIS project, 
Visakhapatnam RC of CMFRI, 21 - 22 
January 2016
Dr. Shubhadeep Ghosh, Dr. Ritesh Ranjan,  
Dr. Biji Xavier, Smt. M. Muktha, Shri. Loveson 
Edward, Dr. Sekar Megarajan, Shri. Pralaya 
Ranjan Behera, Shri. N. Rajendra Naik,  
Ms. F. Jasmin., Dr. Biswajit Dash, Dr. Phalguni 
Pattnaik, Shri. R.V.D. Prabhakar, Shri. K. Gouri 
Sankara Rao, Shri. T. Nageswara Rao,  
Shri P. Venkataramana, Shri S. Tatabhai, 
Shri. M. Satish Kumar, Shri. Suresh Kumar 
Pilli and Ch. P. Moshe  Pre-Census training 
workshop, Visakhapatnam RC of CMFRI, 
Visakhapatnam, 19 - 20 November 2015
Dr. Shubhadeep Ghosh, Smt. M. Muktha,  
Ms. F. Jasmin, Dr. Pralaya Ranjan Behera, 
Shri. Loveson Edward, Dr. Phalguni Pattnaik, 
Dr. Madhumita Das, Shri. M. Satish Kumar 
and Shri. M.A. Jishnu Dev  Meeting of the 
Stakeholders of the marine fisheries sector 
of Andhra Pradesh, Visakhapatnam RC of 
CMFRI, 18 April 2015
Dr. Shubhadeep Ghosh and Shri. M. Satish 
Kumar  Workshop on Deep Sea Fishing 
with Stakeholders of Marine Fisheries Sector, 
Department of Fisheries, Visakhapatnam, 
Andhra Pradesh, 6 July 2015
Dr. Shubhadeep Ghosh, Smt. M. Muktha. and 
Shri. Pralaya Ranjan Behera  An Interactive 
Training Workshop titled Moving Towards 
Sustainable Fisheries, Visakhapatnam RC of 
CMFRI, 28 - 30 July 2015
Dr. M. Sivadas  Meeting on conversion of Palk 
Bay trawlers into drift gill netters/long liners,. 
Chennai, 24 June 2015
Workshop on Identifying vulnerable stocks 
to changing climate, Chennai, 15 - 17 
November 2015
Dr. K.S. Sobhana  Cryobiotechasia 2015, 
International Conference on Low 
Temperature Science and Biotechnological 
Advances, NASC Complex, Pusa Campus, 
New Delhi, 27 April 2015
Indian Agricultural Research Journals and The 
Essential Electronic Agricultural Library 
(TEEAL). NASC Complex, Pusa, New Delhi,  
4 May 2015
Dr. Somy Kuriakose, Shri. M.B. Seynudheen and 
Shri. V.K. Manu  Organized workshop to give 
training to the field level and district level 
supervisors of Marine Fisheries Census 2016 
at CMFRI, Kochi, 12 - 13 November 2015 
Dr. Somy Kuriakose and Shri V.K. Manu  
Organized workshop to give training to 
the field level, district level and state level 
supervisors for Marine Fisheries Census 2016 
of Karnataka and Goa at Mangalore RC of 
CMFRI, 1 - 2 December 2015
Dr. C.P. Suja  Tissue Culture training. Madras 
RC of CMFRI, Chennai, 21 - 23 January 2016
Hindi scientific seminar. Heavy Water Plant, 
Tuticorin, 3 March 2016
Dr. Sujitha Thomas  Capacity Building 
Workshop on CITES APPENDIX II listings of 
Sharks and Manta Ray Species, Kochi, 15 - 16 
December 2015
Dr. Sujitha Thomas, Dr. K. M. Rajesh and Shri. 
M. Satish Kumar  Fishery stock assessment 
and ecosystem modelling, ESSO-INCOIS, 
Hyderabad, 16 - 22 September 2015
Shri. Suresh Kumar Pilli  The SATTUNA project 
review meeting, INCOIS, Hyderabad,  
27 April 2015
Ms. S. Surya, Ms. L. Remya and Shri. Vivekanand 
Bharti  Basics of fish ageing using hard parts 
for stock assessment. CMFRI, Kochi, 14 - 18 
March 2016
Dr. P.S. Swathi Lekshmi  Awareness workshop 
on climate change under GULLS. 
Elamkunnapuzha Government Higher 
Secondary School and Santa Cruz Higher 
Secondary school, Puthuvype,  
11 November 2015
Exhibition stall of CMFRI at Pilikula Vignana 
Mela. Dr. Shivarama Karantha Pilikula 
Nisargadhama, Pilikula Mangalore, 18 - 19 
November 2015
Exhibition of Krishi Vigyan Kendra, ICAR, 
Mangalore Fisheries College. Krishi Vigyan 
Kendra, Kankandy, College of Fisheries, 
Mangalore, 28 November 2015
Exhibition of Mathsya Mela organised by 
College of Fisheries, Mangalore. TMA 
Pai convention centre, Mangalore, 4 - 6 
March 2015
Exhibition in connection with the Prime 
ministers Fasal Bima Yojana scheme. 
Krishi Vigyan Kendra, College of Fisheries, 
Mangalore, 13 April 2016
Shri. S. Thirumalaiselvan  Three months 
professional attachment training conducted 
at ESSO Indian National Centre for Ocean 
Information Services, Hyderabad, 1 June -  
31 August 2015
Interactive co-learning Workshop on Philosophy 
Methods and Ethics in Science, Vizhinjam RC 
of CMFRI, 27 - 29 January 2016
Dr. V. Venkatesan  An introduction to the Blue 
Ocean conducted at INCOIS. Hyderabad, 
1 - 12 June 2015
Dr. K. Vijayakumaran Stakeholders meeting 
conducted by National Centre for 
Sustainable Coastal Management (NCSCM). 
Chennai, 15 October 2015
BOBLME-Phase-11 and SAP document 
convened by Joint Secretary, Fisheries, ICAR. 
Krishi Bhawan, New Delhi, 29 October 2015
Interactive Co-Learning Workshop on 
Philosophy, Methods and Ethics in Science. 
Madras RC of CMFRI, 16 - 18 November 2015
Dr. K. Vijayakumaran, Dr. Joe K. Kizhakudan,  
Dr. Vidya Jayasankar, Dr. R. Geetha,  
Ms. Indira Divipala, Shri S. Mohan,  
Smt. S. Gomathy and Shri. N. Rudramurthy,  
Ecosystem modeling for the Coromandel 
Coast, Madras RC of CMFRI, Chennai, 28 - 29 
May 2015
Dr. K. Vijayakumaran, Dr. Shubhadeep Ghosh, 
Smt. M. Muktha and Shri. Pralaya Ranjan 
Behera  Interactive Trainers Training 
Workshops on Moving towards Sustainable 
Fisheries. Visakhapatnam RC of CMFRI,  
28 - 30 July 2015
Dr. K. Vijayakumaran, Dr. Gyanaranjan 
Dash, Shri. Sukhdhane Kapil, Shri. Rajesh 
K. Pradhan, Dr. Sreenath K.R. and Smt. 
Swatipriyanka Sen Dash  Interactive Co-
Learning workshop on Philosophy, Methods 
and Ethics as Science, Veraval RC of CMFRI, 
Veraval, 3 - 5 November 2015
Shri. Vinay Kumar Vase  Interface Meeting 
with the Commissioner of Fisheries and 
Officials of the Govt. of Gujarat, Department 
of Fisheries and other Fisheries Research 
and Development organizations in Gujarat, 
Veraval, 30 November 2015
World Whale Shark Day 2015, Mangrol, Gujarat, 
11 December 2015
Dr. K. Vinod  Second Stakeholder Meeting on 
Conservation and Protection of sea turtles. 
Commissionerate of Fisheries, Chennai,  
18 June 2015
Project Report Finalization Workshop of 
the FAO BOBLME Project Participatory 
management for the conservation of 
seahorses in the Gulf of Mannar southeast 
coast of India, Tuticorin, Tamil Nadu,  
30 June 2015
Stakeholder Consultation Meeting on 
Biodiversity Finance Initiative BIOFIN Project 
organized by the Ministry of Environment 
Forests and Climate Change, New Delhi,  
14 January 2016
Inaugurated the Zoology Association at the 
Malabar Christian College Calicut and 
delivered a lecture on Indian coral reef 
ecosystem threats and conservation. Calicut, 
26 February 2016
Dr. K. Vinod and Shri. A. Anasu Koya  Project 
Report Finalization Workshop of the GOM 
GIZ CMPA Project Maharashtra,  
15 March 2016
Dr. P.U. Zacharia, Dr. K.S. Mohamed, Dr. V. Kripa, 
Dr. G. Maheswarudu, Dr. T.V. Sathianandan, 
Dr. R. Narayanakumar, Dr. K.K. Joshi, 
E.M. Abdussamad, Dr. V.P. Vipinkumar, 
Dr. Shyam S. Salim, Dr. S. Lakshmi Pillai 
and Dr. K. S. Sobhana  Meeting of the 
Directors and Commissioners of State 
Fisheries Departments and the NMFP 
committee members in connection with 
development of NFMP 2016, CMFRI, Kochi, 
15 February 2016
Dr. P.U. Zacharia, Dr. K.S. Mohamed, Dr. V. Kripa, 
Dr. G. Maheswarudu, Dr. T.V. Sathianandan, 
Dr. R. Narayanakumar, Dr. K.K. Joshi, E.M. 
Abdussamad, Dr. Rekha J. Nair, Dr. Somy 
Kuriakose, Dr. Josileen Jose, Dr. S. Lakshmi 
Pillai, Dr. Rekha Devi Chakraborty, Dr. T.M. 
Najmudeen, Dr. C. Ramachandran, Dr. V.P. 
Vipinkumar, Dr. Shyam S. Salim, Dr. K.G. Mini, 
Dr. N. Aswathy, Dr. Grinson George, Dr. V. 
Venkatesan, Shri. Vivekanand Bharti and  
Dr. R. Vidya  Fisheries Stakeholders meeting, 
CMFRI, Kochi, 18 April 2015 
Dr. P.U. Zacharia, Dr. K.S. Mohamed, Dr. V. Kripa, 
Dr. G. Maheswarudu, Dr. T.V. Sathianandan,  
Dr. R. Narayanakumar, Dr. K.K. Joshi, Dr. Imelda 
Joseph, Dr. P. Vijayagopal, Dr. J. Jayashankar, 
E.M. Abdussamad, Dr. Rekha J. Nair, Dr. T.M. 
Najmudeen, Dr. V.P. Vipinkumar, Dr. Shyam 
S. Salim, Dr. C. Ramachandran, Dr. U. Ganga, 
Dr. S. Lakshmi Pillai, Dr. Prathibha Rohit, Dr. 
A.P. Dineshbabu, Dr. Sujitha Thomas, K.M. 
Rajesh, Dr. P.S. Swathi Lekshmi, Dr. Shoba 
Joe Kizhakudan, Dr. R. Geetha, Smt. Indira 
Divipala, Dr. M. Sivadas, Dr. P.S. Asha, Shri L. 
Renjith, Dr. K. Vinod, Dr. A.K. Abdul Nazar, Dr. 
R. Jayakumar, Dr. B. Johnson, Dr. Shubhadeep 
Ghosh, Dr. K. Madhu, Dr. K. S. Sobhana, 
Dr. Shoji Joseph, Dr. Molly Varghese, Dr. J. 
Jayasankar, Dr. Josileen Jose, Dr. Rekah Devi 
Cahkraborty, Dr. Boby Ignatius, Dr. Rema 
Madhu, Shri N.K. Sanil, Dr. Kajal Cahkraborty, 
Dr. Somy Kuriakose,   Dr. R. Jeyabaskaran, Dr. 
K.G. Mini, Dr. N. Aswathy, Dr. Grinson George, 
Dr. Sandhya Sukumaran, Dr. K.R. Sreenath, Shri 
K. Mohammed Koya, Dr. Vinaya Kumar Vase, 
Dr. Jayashree Loka, Dr. M. Muktha, Dr. K.V. 
Akhilesh – Fourth Annual Review Workshop, 
National Innovations On Climate 
Resilient Agriculture, ICAR-Central Marine 
Fisheries Research Institute, Kochi, 13 - 14 
August 2015
Dr. P. U. Zacharia, Dr. K.S. Mohamed, Dr. V. Kripa, 
Dr. G. Maheswarudu, Dr. T.V. Sathianandan, 
Dr. R. Narayanakumar, Dr. K.K. Joshi, Dr. 
Imelda Joseph, Dr. P. Vijayagopal, Dr. K. 
Madhu, Dr. K. S. Sobhana, Dr. Shoji Joseph, 
Dr. Molly Varghese, Dr. J. Jayasankar, Dr. 
Boby Ignatius, Dr. Rema Madhu, Shri N.K. 
Sanil, Dr. Somy Kuriakose, Dr. Rekha J. Nair, 
Dr. V.P. Vipinkumar, Dr. Shyam S. Salim, 
Dr. R. Jeyabaskaran, Dr. K.G. Mini, Dr. N. 
Aswathy, Dr. Grinson George, Dr. Sandhya 
Sukumaran, Shri K. Mohammed Koya, Dr. D. 
Divu, Dr. Vinaya Kumar Vase, Dr. V.V. Singh, 
Shri. S. Ramkumar, Dr. K.K. Philipose, Dr. S.R. 
Krupesha Sharma, Dr. T. Senthil Murugan, Dr. 
Jayashree Loka, Dr. Prathibha Rohit, Dr. A.P. 
Dineshbabu, Dr. Sujitha Thomas, Dr. Geetha 
Sasikumar, Dr. P.S. Swathi Lekshmi, Dr. P.P. 
Manojkumar, Shri. C. Kalidas, Shri L. Renjith, 
Dr. M.K. Anil. Dr. B. Santhosh, Dr. S. Jasmine, 
Dr. K.N. Saleela, Dr. P.K. Asokan, Dr. K. Vinod, 
Dr. P.P. Suresh Babu, Dr. A.K. Abdul Nazar, Dr. 
R. Jayakumar, Dr. B. Johnson, Dr. P. Ramesh 
Kumar, Dr. K.K. Anikuttan, Dr. Amir Kumar 
Samal, Dr. G. Tamilmani, Shri. R. Saravanan, 
Dr. P. Laxmilatha, Dr. Joe K. Kizhakudan, Dr. 
Shubhadeep Ghosh, Dr. Biji Xavier, Dr. Ritesh 
Ranjan, Dr. Pralaya Ranjan Behera, Dr. Sekar 
Megarajan, Dr. Biswajit Dash and Dr. P.A. Dr. 
Vikas  5th International Symposium on Cage 
Aquaculture in Asia (CAA5), Organised by 
the Asian Fisheries Society, ICAR-Central 
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Marine Fisheries Research Institute, Kochi 
and Asian Fisheries Society, Indian Branch, 
at Kochi, 25 - 28 November 2015
Dr. P. U. Zacharia, Dr. Pratibha Rohit, Dr. A.P. 
Dineshbabu, Dr. Sujitha Thomas, Dr. K.M. 
Rajesh, Dr. M. Sivadas, Dr. Shoba Joe 
Kizhakudan, Dr. U. Ganga, Dr. S. Lakshmi 
Pillai, Dr. T.M. Najmudeen, Dr. Shubadeep 
Ghosh, Dr. Gyanaranjan Dash, Smt. Indira 
Divipala and Dr. K.V. Akhilesh  Assessing 
the Vulnerability of Marine Fish Stocks to 
Climate Change, Mangalore RC of CMFRI, 
8 - 11 March 2016 
Deputation abroad
Dr. A. Gopalakrishnan, Director  AquaNOR and 
Joint Working Group meeting at Trondheim, 
Norway as a part of Indian Delegation to 
Norway, 16 - 22 August 2015 
Dr. K.S. Mohamed  FAO-NACA Regional 
workshop on Documentation and 
dissemination of Successful practices of 
sustainable intensification of aquaculture 
in Asia-Pacific. Bangkok, Thailand, 16 - 18 
June 2015
Shri. K. Mohammed Koya  Regional Ocean 
Governance Framework, Implementation of 
the UNCLOS and its related instruments in 
the Southeast Asian and the Indian Ocean 
at Phuket, Thailand, 28 February -  
19 March 2016
Dr. Shubhadeep Ghosh  Wageningen 
University, The Netherlands, 30 November - 
18 December 2015
Dr. P. U. Zacharia, Dr. Pratibha Rohit, Dr. T.V. 
Sathianandan and Dr. Shyam S. Salim  
Workshop on System Models, between 
partners Australia and India of the 
Belmont funded Coastal Vulnerability 
Theme Project “Global Learning for Local 
Solutions: Reducing vulnerability of 
marine-dependent coastal communities” 
(GULLS) at Queensland Bio Sciences 
Precinct (QBP), Brisbane, Australia, 5 - 9 
October 2015
Krishi Vigyan Kendra, 
Dr. F. Pushparaj Anjelo  Workshop on 
“Role of ICAR-KVKs in Farmer Producer 
Organizations”, organized by ATARI, 
Zone VIII, ICAR, Bengaluru at ICAR-KVK, 
Namakkal, 11 September, 2015
Dr. Shinoj Subramannian  Workshop 
on ‘Making engineering scientists’ 
contribution more meaningful to 
stakeholders and the nation’ at Indian 
Council of Agricultural Research (ICAR), 
New Delhi, 13 - 14 April 2015
Annual Review meeting of ICAR-KVKs of Zone 
VIII held at University of Agricultural and 
Horticultural Sciences, Shimoga, 20 - 23 
May 2015
ICAR-KVK National Conference and ICAR 
Foundation day ceremony held at Patna, 
Bihar, 24 - 27 July 2015
Workshop on Vrikshaayurveda organized by 
Kerala State Planning Board at Muscot Hotel, 
Trivandrum, 18 September 2015
Agro-Climatic wise Zonal Workshop for West 
Coast Plain and Hill regions at ICAR- Central 
Coastal Agricultural Research Institute, Goa, 
16 October 2015
National Seminar on Contextual Relevance 
of ITKs in Plant protection at ICAR-Indian 
Agricultural Research Institute (IARI), New 
Delhi, 28 to 29 October 2015
Workshop on Strategies for promoting Farmers 
producer Organizations organized at ICAR-
National Academy of Agricultural Research 
Management (NAARM), Hyderabad, 9 - 11 
December 2015
Dr. Shinoj Subramannian and Ms. N.V. Dipti  
Farmer-Scientist Interaction meet organized 
as part of 25th Swadeshi Science Congress 
held at Sree Sankaracharya University of 
Sanskrit, Kalady, 16 December 2015
Dr. Shinoj Subramannian and Dr. P.A. Vikas  
Project presentation meeting “Development 
of Pearlspot seed production training facility 
and establishment of satellite centres in 
prospective farmers fields” at NFDB, 24 
April 2015
Dr. Shinoj Subramannian, Dr. P.A. Vikas,  
Dr. F. Pushparaj Anjelo and Dr. K. Smitha 
Sivadasan  Farmer Producer Company 
project meeting organized by NABARD at 
KVK Trissur, 4 August 2015
Dr. Shinoj Subramannian, Dr. P.A. Vikas, Dr. Shoji 
Joy Edison, and Dr. K. Smitha Sivadasan  4th 
Review meeting of NICRA project at CMFRI, 
Kochi, 13 - 14 August 2015
Dr. Shoji Joy Edison  Review meeting of 
Kerala State Planning Board funded 
project “Enhancing the productivity of 
coconut based land use systems for land 
use planning in Kerala state” at CPCRI, 
Kasaragod, 9 April 2015
Review meeting of the project “Pest 
surveillance based crop advisory” at SAMETI, 
Trivandrum, 18 April 2015. 
Workshop on Organic vegetable cultivation 
organized by Kongorappalli Service Cooperative 
Bank at Kongorppalli, 20 October 2015 
Review meeting of coconut project funded 
by Kerala State Planning Board at Planning 
board at Pattom, Thiruvananthapuram, 
14 December 2015
Smt. P. Sreeletha  ICAR sponsored short 
course on Processing machineries, 
product diversification and 
entrepreneurship development in Tuber 
crops at CTCRI, Trivandrum, 14 – 23 
September 2015
Dr. P.A. Vikas  Participated in the Kerala Fish 
Farmer’s Capacity Building Meet 2015at 
CMFRI, Kochi, 17 - 18 October 2015
Resource person in the staff capacity building 
programme organized by National 
Institute of Fisheries Administration and 
Management, Kadungallooor,  
12 November 2015
Resource person in Finfish farmers sensitization 
workshop organized by Jansree Mission at 
Eramallooor, 28 November 2015
Seminar cum Exhibition programme organized 
by Ashakiranam – an initiative to support 
women children of Friends Forum, 
Edappally, 1 December 2015
Dr. K. Smitha Sivadasan  Review meeting of 
the project “Pest surveillance based crop 
advisory” at SAMETI, Trivandrum, 18 April, 
2015
37th meeting of Zonal Research and Extension 
Advisory Committee (ZREAC), Central Zone 
at Regional Agricultural Research Station 
(RARS), Pattambi, 2 June 2015. 
Television Documentaries
Dr. Shoji Joy Edison - Live programme on 
“Status of Polyhouse cultivation in Kerala”, 
TVNEW channel, 26 June 2015. 
Documentary on KVK activities covering 
Satellite Production Centre - Planting 
materials and Pearlspot and Quality 
organic input production in Krishidarshan 
programme, Doordarshan (Malayalam),  
3 December 2015
Documentary on KVK activities covering topics 
on Cage fish culture in granite quarries, 
GIFT Tilapia farming and Kadaknath poultry 
in Krishidarshan programme, Doordarshan 
(Malayalam), 31 December 2015 
Radio Documentaries
Dr. A. Gopalakrishnan, Director CMFRI and Dr. 
Shinoj Subramannian  Participated in the 
radio programme on KVK-Kudumbashree 
Joint venture in Samakalikam in AIR, Kochi 
102.3 FM, 9 January 2016
Dr. K. Smitha Sivadasan  Talk on Pineapple 
silage, broadcasted in Harithabhoomi 
programme of Athulya Community Radio, 
Palakkad, 5 September 2015
Dr. Shinoj Subramannian  Talk on Activities of 
Ernakulam KVK broadcasted by AIR, Kochi 
FM 102.3 in Kissan Vaani programme,  
9 September 2015
Dr. Shoji Joy Edison  Talk on 
“Marunadanpachakkarikal 
Paripalanamurakal”(Care and management 
of exotic vegetables) broadcasted in AIR, 
Kochi 102.3 FM, 19 November 2015
www.cmfri.org.in

A women oyster fisher in Gangavalli estuary, Karnataka
Headquarters
KOCHI Post Box No. 1603, Ernakulam North P.O., 
Kochi - 682 018, Kerala, India   
Tel: +91 484 2394867 Fax: +91 484 2394909  
E-mail: director@cmfri.org.in www.cmfri.org.in
Regional Centres
MANDAPAM Marine Fisheries P.O. Mandapam 
Camp 623520  
Tel: 04573 241433, 241456 Fax: 04573 241502  
E-mail: mandapam@cmfri.org.in 
VISAKHAPATNAM Pandurangapuram
Ocean View Layout, Visakhapatnam 530003
Andhra Pradesh Tel: 0891 2543797, 2543793  
Fax: 0891-2500385  
E-mail: vizag@cmfri.org.in
VERAVAL Matsya Bhavan
Bhidia Veraval 362269, Gujarat  
Tel: 02876-232649, Fax: 02876-231865 E-mail: 
veraval@cmfri.org.in
Research Centres
MUMBAI 2nd Floor, CIFE (Old campus) Fisheries 
University Road, Versova, Mumbai - 400 061, 
Maharashtra Tel: 022 - 26392975/26393029 Fax: 
022-26320824  
E-mail: mumbai@cmfri.org.in
KARWAR PB No.5, Karwar581301 North Kanara, 
Karnataka  
Tel: 08382-222639 Fax: 08382-221371 E-mail: 
karwar@cmfri.org.in   
MANGALORE Technology Wing Campus of 
College of Fisheries, P.B.No. 244  
Hoige Bazar Mangalore-575 001  
Dakshina Kannada, Karnataka  
Tel: 0824 2424152, Fax: 0824 2424061 E-mail: 
mangalore@cmfri.org.in
CALICUT West Hill PO, Calicut 673005  
Tel: 0495-2382033, 2382011, 0495-2382011  
E-mail: calicut@cmfri.org.in 
VIZHINJAM P.B. No. 9, Vizhinjam P.O. 
Thiruvananthapuram 695521, Kerala  
Tel: 0471-2480224, Fax: 0471-2480324  
E-mail: trivandrum@cmfri.org.in 
TUTICORIN South Beach Road (Near Roche 
Park) Tuticorin 628001, Tamil Nadu  
Tel: 0461-2320274, 2320102 Fax: 0461-2322274  
E-mail: tuticorin@cmfri.org.in
CHENNAI 75, Santhome High Road, Raja 
Annamalaipuram, Chennai 600028, Tamil Nadu 
Tel: 044-24617264/24617317  
Fax: 044-24617290  
E-mail: chennai@cmfri.org.in  
Krishi Vigyan Kendra
Arattuvazhi beach, narakkal P.O. 
Ernakulam 682505. Kerala
www.kvkernakulam.org.in
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